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r\^\\K 0>h'iclirs {in‘ t\ \(‘rv sinricii! 

1 i(rnnp nf hinls. inid. jmit’iii*' IVoiii 

wliiit \\i^ InIionv i>r tlirir .Miiiiloiii v. 
11 m‘V inii>l ln‘ rr^nnlrd as r(‘|in‘M‘iil iiii( 
Ihr ninsi priiiiiliM^ nl' liYinir ItinU. 
Willi lln‘ (‘Xcr|il inll nf ii silii^lr 
to lir iliscusM'il |n‘i*si'hl I V, all liavi* losi 
I hr |M)Nvrr of tlirlil. In sninr, in 
rriiHMinriirr, I hr \Nin.t( ha'^ hrmnr 
n*(liu*(*(l In n. ni(‘i‘r \(»>li^r. Il is a riilr in Nainrr. \'r niiiy rrinarh. lhal \Nhrnr\i r an 
siU'h Hs a wiiiif nr a lri( nr a lail. rrasi-s In lir iim'IiiI, il nndrri^nrs (nrlliNvilh a slow |irnrr>s 
nf rrdiirlinn nr dri^riirral inn. t^rnwiiii^ sinallrr and 
sinallrr in (‘arh snr<M‘S>ivr j^n'iirral inn. I ill al la-^l il 
may i‘\rn di>a|»|irar altni^rl hrr. 'Fhr lii>s rl* Ilirhl 
has Imm'Ii arrninjianird hy a, drrrnrral inn in I hr 
<|nalilv nf I hr (‘rathrrs- lhal \< In say, Ihrir srrvirr- 
ahility as aids In tlirhl has hrm nnlindy ln>l. 

Thr >i/(‘ nf I la* inriiihri'’' n! lids i^mnp varirs 
niiirh. '•’lir lai,i,n*>l nf all is I,* .MViran Osirirli; 

I hr sniallr>t. nf llir llit(hllrss |n: m-. . hr Nr\v Zralaiid 
Aptrryx. Thr osl rirh-likr hiriU uhirh havr rrlainrd 
lh(» pnwrr nf Hirhl arr known a-- Tirammis. and un? 
nalivrs nf Smlh Anirrica. AIIiIm -j :'in .inallrr lhan 
I hr flight Ir'S Aplrryx. 

Tina Mors. 

Thr 'riNAMorS shniild prihajis h(» n*:(ardn(| as 
slandinn’ at thr hrad nf thr (I.'.lrirh 1 rihr. .'inrr ihry 
havi* rrarlird a hinhrr dr^rcr nf dr\r|npnir!it than 
any nthm* nf its inrndMM>. Thry havr al-n prr>rrvrd 
tla* pnwrr nf Hiifhl In thrir t^rnrral appraraiirr 
tIuw hrara siii^ndar rrsmihlaia-r tn |iarlrid^n-s. tlinntrh 
a littlr carrfid nhsrrvalinii will n*vral many points 
\vli(‘r(dn thry diilrr thrrrfmin. Thry an* vrry confiding 
and iinsiispiriniis birds — snmr |irrsnns rail thrm stupid 
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on this aocoiint—niid in tlio oarlv inovniiiiT (he s)»enes 
iniwihitintif the Argentine jijini]»s»s will, observers tell 
us. come right up to the isolated h(»uses of the 
settlers, so that the lx»vs knock them down with 
stont*s. The dt^licatt* (jiiality of the flesh has caused 
these hinls to he highly esteemed as food, and their 
trustful nature renders them an easy ])rey. so much 
so that in s(»nn* districts th(\v have hetm almost 
exterminated. Larg(‘ mimhers are caught l»y riding 
roiiml them in a cir<*le and securing them with a 
noose. !Mr. Hudson, who lived many years in the 
]>am]»as. assun's us that the (iiiKAT TinamoI* is one 
t>f the swe<‘tt‘st.vt»i<M*d of the native birds. Tlie 
s<»ng is com]H>st‘il of •• flv<* modula(t‘d notes, flute- 
like in charaettT. and very expressive, and is uttenMl 
by many individuals answering eacli other as th(‘y 
sit far apart. conceahMl in the grass.*’ 

The eggs of the tinamous are to he rccktnu^d 
among the wonders of bird lih\ Ixdng so highly 
burnisln‘d as to look like l)eautifiilly glaz(‘d }w)rc(dain. 

The cijlour vari(‘S acc(trding to tlu‘ species, ranging 
from win<‘-V(*d. hlu<‘-grcen. and lirown to black. J’he 
young are almost as reiuarka))le as flic eggs, h<‘ing 
clothed with a ]»eculiar <lown, of great com]>lexity 
of structure, aiul r(*semhling in some respects the 
m‘stling down of (lie true ostrich. 

TflK IhlKA. 

The IhiKA is a native of Soutli America. Jt is fre«|iienlly nderred to as tin* Sui'TM 
AmF.KICAN (Kriucil. and also as the SasuV, The resemblance which it Ihmus to tln^ true ostrich 
is striking, but it may at once be distinguished thend'rom by (he fact that it has (hrc(» (o(‘s 
and a feathered head and neck; fiirUiennon*, it is smaller in size, and hicks the conspicuous 

wliite wing- and tail-plumes. 
The tail, indeed, as may he seen 
from tiie pliot(»gra|)h8 reproduced 
IS wanting. The rhea must hr* 
rr'garded as standing at tlie liead 
of thr^ flightless mmnhers of the 
Ostrich ’I'rihr*. Its wings, though 
not large r^nough to rais<» its 
heavy body from thr* ground, an* 
yet of consideruhle size. 

In IhuMios Airr*s rlir^as are 
hmitrxl with dogs. If a breezr* 
is blowing, the birds raise onr* 
wing, which acts as a sail. This 
dour*, they can a<‘(|nin* a sjieed 
whicli makes it alisolutely im- 
possihlr^ for either dog or horse to 
coino uj) witli them, 
chance of ultimately 
th<*Tn is by wr^ariiig them out 
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ItHKA LYINC. DOWN. 

Tbe bn‘;iMt uf the* larger nivinlicrH of the OHiriuli TiiXa 1 h ])rnTi(lfNl wiili a large lioniy i»lute, 
on wbiob they mupiMirt the bcsly when roHiiug. 
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by ceasoloss jmrsuit. A (‘Imsr of tliis kind may last an bour anil a half. NoimUoss Io say, for 
sport of lliis kind both borsos and doj^s nniM 1 m* ibo of tboir kind and in mmul 

form. 1 bo nativos and Indian*' bunt ilnan n\i borsobai'k witli tin' “ bolas.” d'bo, luilas, or 
balls, iisod for ibis purpose oiMisist of two round stonos covorod witli loatlior, and unitod by 
a tboni^^ of alMMit S foot Ion*;. Ono of tbosi* is bold in tbo band and flio oIIum* wliirlod round 
tbo liojid and suddonly roloasod, wbon both ^o wbiriiny; inailly round fill liioy siriko tbo rhoa^ 
loiTs. {iroiind wliiob Iboy instantly twist, and tin* viotiin is a fast prisonor. 

'I bo rlioa is in daniji'r of disap]»oarini; altotr(‘ibor as a. wild bird, owinuf to tbo rutbloss 
slaiii^bfor wliiob is inado ii|M)n it for tbo sako of its foatbois. Kor sonio yoars b;u-k, 
Mr. Jlai'liiii; tidls ns. “tbo nninbor of birds killod bas avorat^i'd 4()tk(MH) por annum, and, as 
a. ooiisorjuonoi*, tbo spooios bas aln*ady disajiptMirod from noarly half tbo torrilory of tin* ivivor 
IMato. ’ On snmo (‘statos in Ai\i;ontin.a tbo wild birds an* drivmi in and |»biokod. 

Jako most of tbo Ostriob 'IVibo, tbo malo alom* porlorms tbo dniios of inonliat ion, batobint( 
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111 -iiiHi* «il‘ iih liirfrr Hi»', tln' riio.'i ih rmt a <*on*'|-!. in a wild Hlai**, iIm- iri»*y iilniiiii^o liiiniii.rii in;' )iri I’lrtly with tlm hiniunn.lniji |iiiiii|ia... 


some twoiity otf^rs jit a tiino, tbe p’»«dnoo of sovoral difforont I'orriab-s. 1’boro aro Ibroo difforont 
kinds (»f 1 hoa. but tliov do not flrrl- i rnindj ono from anolbor. Tbo yrnih;( aro (‘iirioiisly 
sirijiod. 'I'bo is vory lar^o, of ,« .nam ool<»nr, and doo|»ly pith-d. 

I>arwin. in bis “ Voya^n* of tbo lloa^do.' tolls us that wbon bo was “at Ikibia Ibanoa., in 
tbo months of Sopt(*mb<*r and ( )ctobor. t ho oirirw. in o\l raordinaiy nnmbors, won* found all o\or 
tho ooiinlry. Thoy lio oithor st*atti*rod and sinolo, in whioh oaso t hoy an* no\<.r halohod, and 
ar(‘ oallod by tho Spaniards hiuiohos ; m thoy an* rollootod tooothor into a shallow oxoavalion 
which forms tbo iiost. Out of tho four nosts whiidi I saw, throe* <*ontainod Iwoniy-tw'o 
oaob, and tho fourth t woiity-so\on. In ono day's hunting on hors<*back sixty-four oo^s won* 
found: forty-four of thoso w’ore* in two nosts, aial tin* romainin^ tw<*nty soatle*roil huaohos. 
Tbo (iaticbos UTianimously aftirm — and thoro is no roason to doubt tln*ir statonmnt that tin* nialo 
bird alono batebos tbo and for sonn* tiino afte*rwards accompanios tin* yoim^;. Tin* cim k, 

wbon on tbo iiost. lios vory close: 1 have myst*lf almost ridden ovor orn*. It is ass<*rlod that 
at such times iboy aro occasionally fion*o and ov<*n dan^orons, and that tln*y havo bo(*ri known 
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to attac^k a man on horseback, trying to kick and leap on him. My informer pointed out to 
me an old man whom he had seen much terrified by one chasing him. ... I understand that 
the male emu in the Zoological Gardens takes charge of the nest: this habit, therefore, is 
common to the family. 

‘‘The Gauchos unanimously affirm that several females lay in one nest. I have been 
jKJsitively told that four or five hen birds have been watched to go, in the middle of the day, 
one after another, to the same nest. . . . Although this habit nt first apjiears very strange, I 
tliink the cause may be explained in a siro])le manner. The number of eggs in tlie nest 
varies from twenty to forty, atid even fifty; and according to Azara even seventy or eighty. 
Now, although it is most ])robabIe, from the number of the eggs found in one district being 
so extraordinarily great in proportion to the parent birds, and likewise from the state of tlie 
ovarium of the hen, that she may, in the course of tlie season, lay a large number, yet the 

time required must be very long. ... If the hen was obliged to hatch her own eggs before 

the last was laid, the first ])robably would be addled ; but if each laid a few eggs at successive* 
periods in different nests, and several hens . . . combined together, then tlie eggs in one 
collection would be nearly of the same ag(‘. If the nundier of eggs in one of these nests is, 
as 1 believe, not greater on an aveiage than the number laid by one female in the* season, 
then there must be as many nests as females, and each cock bird will have its fail- share of 
the labour of inculmtion * and that during a inuiod when the females jirobably could not sit, 

from not having finished laying. I have before mentioned the great number of huachos, or 

deserted eggs; and that in one day’s hunting twenty were found in tliis state. It ajipears 
odd that so many should be wasted. Does it not arise from the difficulty of several females 
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WHITE BHEAS. 

TheM are only varietloB of the common form, not a distinct breed. 
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.associating together, and find- 
ing a male ready to under- 
take the office of incubation ? 
]t is obvious that there must 
at first be some degree of 
association between at least 
two females, otherwise the 



<^ggs would remain scattered 
over the wide plains, at 
distances far too great to allow 
of the male collecting them 
into one ne.st : some . . . have 
believed that the scattered 
oggs were d<‘posifed for the 
young birds to ferul on. This 
can hardly be tlu‘ case . . . 
be(*ause liuacliOsS, altbougli 
often found addled and 
jaitrid, are generally whole.” 
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TiIK OsSTIUClI. ! 

The. OSTUICII is tl.o 4 ^ f 

j;naiit anioiigst living birds, 

the full-grown male standing ^ _ 

alMint/ dOd lbs, II i,' Hlgbl 

less, tlie wings being smaller. 1 ■ . • 

in i-roiKirtion to +be size of the body, than in t.be rbea. Ib.t t.be energy which m olhcr binls is 
etni.loyed in sustaining fligbl in the ostricl. is expended in miming, so tlnil. it has remdusl 
a high degree, of sis^ed-no less, in fact, than twenty-six miles an bonr. \Mien at lull speed, 
it, is generally iH^lieved the ostrich derives 1.0 small b.d)- from t lie wings, wbiel, are used sad-wise. 
Js’or is this belief bv anv means a m.xlern one, for all of us must, lie famibar wit.b .lobs 
observations on this “subject : •‘Wl.at, time she lifteth up her wings high, slm seomet.l. 
the horse and bis rider.” Tim wings are never used m miming at, lull siiewl, but, are ol 
muel, service in turning, “enabling the bird to ikmble abruptly, eve,, when going at, b.p 
speed.” iu justice to the olde, obs.-rvers, however, it, must be rc-marked that, ostriches do run 
with iidsed Wings, but, only at the commeucemeiit of the run, or in covering a short, distance, 
when the mce may lie considerable; but if circumstances ilemand “full speed abemi, they are 
held clo.se to the body, where they offer the least resistam-e to sjieed. 

With the gradual jicrfectioii ..I its mnuiiig iKiwers, tl.ere has lollow.ul a gimbud change ,11 
the form of the leg. This change has taken plime by redu.-lion in the numls-r of rt.e tx^s 
Of the original five with wbiel. its ancestors In^gan life only tw.. now remain-tbe thud 
,md fourth. The third is of great si/.e. having apisirently wax.-d gre.it at the e.xpense ol the 
other toe.s, a growth whici, seems to Ui still in progress, m.isnu.el. as the fourth t.xi is 
undoubtedly dwindling. It is very small, and gives unmistakable signs of 
since it has now become nailless. When it has .pute d,sa].i«*ared, the ostiieh 1 kv tin, hors., 
will have but a single txie on each foot-tbe third. The .lainty mmcmg step of tlm ostneh is a 
delight to watch, ami, thanks to the Z<Kdogie.vl Gardens, tins can be done even in smoky 

^Tbe ostrich like its cousin <.f South America, the rh.-a, commonly associates with heids 
of tl» krgor .niunmolU, On tl,o SoutU Africnn voMt U.o ™n,,«,io,,, of tho ^ 

nolnn, wildtboe.*. md Inirtol«,.t, j»t « »" 'k" ‘''o “™ 

found iissofiated with herds ol deer and guana(t>. 
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The egg of the ostrich weighs about 3 lbs., and is of delicious flavour. The em})ty sliell, 
it has been found by experiment-, is large enough to hold the contents of eighteen eggs of 
the common domesticated fowl. It takes alwut forty minutes to boil an ostrich egg hard. About 
fifteen eggs represent the clutch. The nest is a mere depression in the sand. The hen sits 
by day, and her mate by night; but the eggs are never left, as is sometimes stated, t-o the 
heat of the sun, so as to lessen the duties of the parent. Such a course would infallibly destroy 
the eggs, for the sun’s rays, especially at noon, are very powerful. 

The male and female ostrich differ much in coloration. In the former the trunk is clothed 
in a vestment of richest black, wliilst the quills of the wings and tail-feathers are of pure white: 
they form the much-])rized ostrich jilumes. The female is much less sideiidid, being clothed in 
sober grey. But these colours are not merely ornament^il ; they render the male by night and 
the female by day invisible, owing to the jierfect harmony they make with their surroundings, 
thus affording an interesting illustration of protective coloration. 

“All ostriches,” says Mr. (Vonwright Schreiner, ‘^adults as well as chicks, have a strange 
habit known as ‘waltzing.’ When chicks are let out from a kraal in the early morning, they 
will often start away at a great jKice. After running for a few hundred yards they will all stop, 

and, with w’ings raised, spin round 
rapidly for some time, often till quite 
giddy, when a broken leg occasionally 
occurs. Adult birds, when running 
in large camps, will often, if the 
\eldt is good, do the same, es]»ocially 
if startled in tin* fresh of the early 
morning. A troop of birds waltzing, 
in full jJuniage, is a rerrnirkably 
pretty sight. Vicious cocks ‘roll’ 
when challenging to fight, also when 
wooing tlu‘ hen. The cock will 
suddenly burn]) down on to his ‘ knees ’ 
. . . o])en his wings, making a straight 
line across his breast, and then swing 
them alternately backwards and 
fi^rwards ... as if on a pivot, each 
wing, as it comes forward, being 
raised, wdiile that going backward is 
depressed. The neck is lowered until the head is on a level with the back, and the liead and 
neck swing from side to side with the wings, the back of the head striking with a loud 
click against the ribs, first on the one side and then on the other. The click is jrroduced 
by the skin of the neck, which then bulges loosely just under the beak and for some distance 
downwards. While ‘rolling,’ every feather over the wdiole b(xiy is on end, and the ])luTnes are 
open, like a large white fan. At such a time the bird sees very imperfectly, if at. all ; in fac*t, 
he seems so i^reoccu])ied that, if j)iirsued, one may often a])proacli unnoticed. I have walked up 
to a ‘rolling’ cock and seized him by the neck, much to his surprise. ,lust before rolling, a 
cock, esjiecially if courting the hen, will often run slowly and daintily on the points of his 
toes, with neck slightly inflated, ui)right and rigid, the tail half drooped, and all his body- 
feathers fluffed up; the wings raised and expanded, the inside edges touching the sides of the 
neck for nearly the whole of its length, and the plumes showing separately, like an ojien fan 
. . . on each side of his hea^l. In no other attitude is the splendid beauty of his plumage 
displayed to such advantage.” 

The males are very fierce while guarding their eggs or fighting for mates, and kick with 
extraordinary violence with their powerful legs. As an example of their fierceness when aroused, 
Mr. Gronwright Schreiner, who knows much of these birds, relates a story, told him by a 


- -vi 



Photo hy 'W.Keiil] (Wiahaw, 

OSTRICH i;s TEX DAYS OLD. 


The dow»-f(*>itheris of yonnfc ostricheH are quiUs diflerent from tho^e of other birdit, 
the li|iN of each l)uiiig jirodnced into a horny ribbon. 




bjf Mr, Qltndajf] 


AK OBTRICH FAMILY. 

The cock bird ie an nnomally fine ipeeimen, raeamirlng ezootl j 8 feet from head to foot. 

391 



392 The Living Animals of the World 

railway-guard, of an old male who charged a goods-train coming at full speed down a steep 
gradient. The bird, as soon as he caught sight of the train, at once got on the line, “and 
advanced fearlessly to fight the monster. As the screeching engine approached, he rushed 
at it from straight in front, hissing angrily, and kicked. He was cut to pieces the next 
moment.” 

The Bedouin tribes hunt the ostrich on dromedaries, so also do the natives of Somaliland, 
and when near enough shoot it with jwisoned arrows. In the Sahara, Canon Tristram tells ns 
it is ridden down on horseback, a method of caj)ture which the Sahara sportsman regards as 
the greatest feat of hunting. 

“The Bushmen,” says ]\Ir. Harting, “like the Somalis, kill the ostrich with poisoned 
arrows, or catch it very cleverly in pit -falls or with the lasso, and the Sukurieh and 
Iladendawah tribes likewise use the lasso, with which the bird, when once fairly caught, is 
strangled. ... A favourite jdan is to w’ait for the birds in a place of concealment, as near as 



Photo by Sch'm dt r] iZ m-idt, 

A OROUP OP COCK OSTRICHES, 

Koto the conspicuoiis tail in the8e bii-ds ; it ia wanting in other members of the Ostrich Tribe. 


possible to the pools to wliich they come for w’ater, and then, with a gun loaded witli swan- 
shot, to fire at their necks as they stoop to drink, wiien ])erhaj)s half a dozen are laid low’ 
at once. . . . Another ])lan to which the Bushman often resorts is simpler still. Having 
found an ostrich’s nest, ho removes all the eggs, and, ensconcing himself in the nest, (juietly 
aw’aits the return of the bird, W’hich he shoots w’ith a poisoned arrow before it luis time to 
recover from its surprise at finding him there instead of the eggs. . . . In yenaar the Abu-Kof 
bring it dow'ii by throwing a curved flat stick from 2i to 3 feet long, not unlike the Australian 
boomerang, and made of tough acacia-wood or hard zizyphus.” 

JNIr. Arthur Glynn, of J^eydenbiirg, gives a grajdiic description of an o.strich hunt, liis (juarry 
being a trooj> of twenty birds — “on sighting which,” ho tells us, “we immediately gave chase, 
discovering directly afterwards that a single bull wildebeeste was among them. After a stiff 
galloj),” he says, of half a mile, w’e got within sevenfy yards of the troop; so reining in, w’e 
both dismounted and fired, bringing down one ostrich and the w’ildebeeste bull. . . . We quickly 
mounted and continued the pursuit, the ostriches never running for any distance in a direct 
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course, but always turning and 
twisting, which made it difficult for 
us to keep them in sight. . . . We 
went sailing on, neck and neck, 
regardless of holes or anything else, 
only thinking of the grandly 
plumaged birds in front of us, our 
horses straining every nerve to over- 
take them, as only old stagers know 
how to run when in ])ursuit of game. 

We had now aiiproached writhin fifty 
yards, and, jumping down, we lired 
at two cock birds running sejiarately 
from the iroo]), bringing them l)oth 
down. Hastily mounting, we con- 
tinued on after tiic retreating 
troop ; but at. this juncture my 
friend’s hoi'se trod in a liole, sending 
his rider over his h(‘ad, thereby 
eoiii])letely putting him out of the 
run. I now continued thi^ chase by 
myself. For a mile the ostriches 
gained on me, as they continued to 
run in a straight liin*, thereby not 
enabling me to cut off any point, 
but obliging me to keep in their 
rear all the time. ... 1 got off 
twice, and lired several fruitless 
shots, and then continued the chase 
for certainly two miles without dis- 
mounting once. ... 1 now got 
witliin a luindnHl yards, and jumiied , ^ i 

dow’ii. . . 'I’bt* lir-^t shot 1 fired brought down a tine cock bird, but the second struck tlie 

m-ound over the others, turiiiii« Iheiii to the right along a low ridge. They apiieared 
very mueh exliausted, and ran with tl.eir wings spreml out. ... 1 saw tliat they were coin uig 
direct for me. and waited until thev were <-lose. . . . When the oslriidies aiijiroached within 
fifteen yards, 1 selected the hest-lo<.l.ing bird, and ].ut a bullet tbrongli him. lie ran ou lor 
about twenty yards and fell dead.” 

('A.S.SOWAIUE.S AND EmKI .S. 

With the Cassowaries and Emeu.-. «<■ b.ive eouie as iniar as we can get at the jiresent day 
to the representatives of the ancient txpe fioin which the Ostrich Tribe have sprung. But 
iKith these forms are to be reganled as having isissed the i.riine of their development, for, 
like their allies which we have already considered, f.hey have lost thc^ power of flight Both 
emeu and cassowary lossess, when adult, one character shared by no other living adult bird : 
thev have what may lie called double feathers, each feat her jiossessiug two shafts of equal 
lenffth Thev appear to follow a custom of their own in the matter of the coloration of their 
!S'«'mce the.se are never white, like those of the rhea or ostrich, but green, with a very rough 
suffu-e The young, like those of the rhea, are striped with alternate bhmk and white stnjieH. 
The emeu is found only on the continent of Australia ; the cassowary occurs both in Australia 
and on the neighbouring islands of New Guinea, Ceram, and Am. 

The lot of the Cassowary apiiears to have been cast in pleasant iilimes, making it possible 

50 
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Thin bird » not yet. full grown, thw luu'uy riMMiuo on the U»i» uf the boud being inuob Itirger 

ill the liilull. 
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riioto by J). Le Sok^ [Mclbaumc, 

NEST AND EGGS OF EMETT. 

The feet of the old bird, which was standing near, can be seen 
behind the eggs. 


to indulge in the luxury of personal decoration — 
a decoration, moreover, shared equally by the 
males and females, both sexes having the head 
and neck most brilliantly coloured. In some 
species all the hues of the rainbow are vividly 
reflected. To show these colours, the feathery 
covering, still worn by their relatives on the 
distant continents of Africji and America, has been 
cast off and the skin left bare. To these gorgeous 
hues they have added yet other features, for the 
head is surmounted in many sj)ecies by a huge 
casque, or helmet; whilst from the neck dei)end 
curious fleshy lobes, or wattles, coloured in accford- 
ance with the rest of the bare, coloured skin of 
this region. Then, too, they liave effected quite 
a novel transformation in the quills of the wing, 
for these j)roject on either side of the body in a 
series of shining black spines. Nor is this all, for over and above the energy which they 
have to spare for personal decoration is a very large reserve to be exj)ended in lighting. 
The males are very j^ugnacious, and to give point to this pugnacity they wear a very 
formidable weapon on the inner toe in the sha])e of a huge nail, whicli can inflict a really 
dangerous wound. It is used in kicking, the foot being brought forwards and downwards with 
incredible speed and great force. When wounded, these powerful birds are v(*ry dangerous 
to approach. “On more than one occasion a wounded bird has caused a naturalist to ttike 
to a tree. The sharp nail of the inner toe is a most dangerous w’eapon, (juite equal to the 
claw of a large kangaroo, and capable of doing quite as much execution.” 

Although forest^haunting birds — wherein they differ from their allies, which are plain- 
dwellers — the cassowaries are adepts at swimming. There is a danger that these beiiutiful and 
interesting birds wdll slowly be exterminated by greedy and thoughtless settlers. The Australian 
cassowary is already decreasing sadly, being persecuted for the sake of its skin, which is used 
for rugs and dcxmiiats. 

The Emeu, though a sort of cousin of the cassowary, boasts none of its si)lendour; on 
the contrary, it is a dull, dowdy-looking bird. In size, however, it is mucli larger than the 
cassowary. The wrings, which are exceedingly small, have numerous tiny quill-feathcrs — not long, 
hard spines, as in the cassowary. When in captivity, it exhibits great curiosity; furthermore, 

it is swift to realise symptoms of fear 

“ - * in the faces of any visitor whom it 

may have under inspection. Ocfcasion- 
ally fear turns into flight, and then, 
thoroughly entering into the joke, the 
emeu pursues at top si)eed. Needless 
to say, liunting of this kind can onlj^ be 
done in fairly large paddocks or parks; 
but emeus are frequently so ke2)t. 

A very remarkable and (juite 
unique structure in the emeu is a 
curious bag or poucli, formed by a 
sort of out/-i)ocketing of the inner 
lining of the windpipe. Emerging 
through a long slit caused by the 
incompleteness of some of the rings 
near the middle of the windj)ipe, the 






Photo by 1). Le Sou^/’] 

YOUNG EMEUS FIVE DAYS OLD. 


[Mclbmrne, 


Toiuig eiueiM iutt out of the shell have the le|^ Ixsautifully Riwtted, but these spots 
are rapidly lost. 
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riiOto hy Scholantiv Pliuto. Co. ] [Parnoti'A (iru n. 

YOUXfJ KMKUS. 

AftAM- a few weelcH the hluuk and whiti* utrijieM liccttnie inuGli Iuhm Cf»nR]ticiioii8. 


pouch comes to lie between this tube 
and the skin. Strangely enough, it 
is found only in the female, and is 
used by her chiefly during the 
breeding-season, when she utters a 
j)eculiarly loud booming note, which, 
it is suj)])osed, is caused by the 
manipulation of the air in the ijouch. 
\Vhen moved by any gentle excite- 
mi*nt or pleasure, especially on danii) 
evenings or in the dead of night, she 
also becomes musical, giving forth a 
note which has been likened to a 
gong or muffled drum. Tlie male, 
which is smaller, fleeter of foot, and 
more docile and inquisitive, is mute, 
or at most, gives forth a suppressed 
hiss when angry, or a kind of grunt 
when distressed. 


At one time the emeu roiMined over the whole of the mainland of Australia; but now, alas ! 
it is almost exterminated, being found only far inland and in steadily diminishing numbers. 
Swift of foot and of great powers of endurance, the emeu has afforded in the past much “ si)ort ’* 
to the hunting-man, who followed the dogs, doubtless making conqiarisons the while between 
his two-legged prey and his four-footed 


friend Keynard. The hunt does not end 
till the bird is thoroughly exhausted, 
when it must be seized at once by tlie 
neck, in order to prevent it kicking, for 
the legs are so powerful that a blow 
from the foot is dangerous. 

Incubation is aj)parently performed 
by tlie male, w’hich sits from fifty-four 
to sixty-four days. Practically no nest 
is made, only a shallow hollow being 
scraped in the sand. The eggs, from 
seven to thirteen in number, are of 
a dark bottle-green colour, 8ometiiiH‘s 
lighter, and have the surfaces curiously 
roughened. The male is smaller than 
the female, a fact which has led to 
some confusion, the larger female having 
at one time been regarded as the male. 
It will be noted that the emeus not 
only lack the brilliant colour of the casso- 
w’aries, but also the helmet, or casque. 

The late Mr. (iould’s remarks on 
the edibility of the emeu are inter- 
esting. He says: “Its flesh has been 
compared to coarse beef, which it resem- 



bles, according to Mr. Cunningham, rhotobyj.T.mmnan^ [ikrkiMiMitu. 

both in appearance and taste, and is emeu:. 

- J X J. ■ i.1- • • j 1 fetttheni of the neck of the enteti are much longer than hi the rhea ; hence 

good and sweet eating; nothing, indeed, tb. n«k mtiu* .bortw. 


the World 

can be more delicate than the flesh 
of the young ones. There is little 
fit for culinary use upon any part 
of the emu, excei)t the hind- 
quarters, which are of such dimen- 
sions that the shouldering of the 
two hind legs homeward for a mile 
distance once proved to me as tire- 
some a task as I ever recollect to 
have encountered in the colony. 1 
may remark that its flesh j)roved 
of the greatest service to Dr. Leich- 
ardt and his intrepid companions 
during their overland route from 
Moreton Kay to I^oit Essington, in 
the course of which, but more 
particularly between the head of the 
Gulf of Carpentaria and Port Essing- 
ton, the sight and capture of the 
emu was almost a daily occurrence ; 
so abundant, in fact, was it, that 
he states that he saw in the short 
space of eight miles at least a hundred, in flocks of three, five, ten, and even more at 
a time. On the continent of Australia the emu was formerly abundant about Botany Kay 
and Port Jackson Harbour, but is now only to be seen in the jJains of the interior, over 
whose solitudes it roams in great numbers, and where it breeds, depending on the strength 
and swiftness of its legs to avoid tlie pursuit of the stockmen and their dogs. Farther and 
farther hack, however, will it bo driven, until it be extirpated, unless some law be instituted 
to check its w’anton destruction.'* 

In a wild state emeus take readily to the water, and have on more than one occasion 
been seen swimming across a vride river. The South American rliea is also known to be a 
good swimmer. 

The Common Emeu is restidcted to Eastern Australia. The opposite side of this great 
continent is inhabited by another and very distinct species, known as the Spotted Emeu. 
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Photo ]>. Carson, [P/u/tulc/jihia. 

MANTELL’S KIWI, NKW ZEALAND, KOUTII ISLAND. 

Whuii foiitlin;;, tho kiwi iiiukRM h Htiiflinj; moutkI, diMt.iticMy audiblu ui moiiic distance. 


The Aitekyx. 

To see the Apteryx at home, we should 
have to travel to far New Zealand, and to 
hunt with infinite patience w'hen w’e got there. 
Apteryx-hunting, it has been found, to be 
successful, must be done by the help of dogs. 
Sir Walter Kuller has written some very spirited 
accounts of such hunts. Europeans, indeed, 
have been singularly successful in this hunting, 
whereby they have done much to enhance the 
value of this bird by hastening it,s fast a]j- 
proaching and inevitable extermination. 

The natives call tliis bird the Kiwi, from 
its call-note, “ ki-i-wi.** These cries are uttered 
during the early hours of the night, ceasing 
after midnight. They appear to have great 
])enetrating jwwer. 



Photo Robert ])» CarsoUt 

OWEN’S KIWI, NEW ZEALAND, SOUTH ISLAND. 
This ia tho amullest of the kiwia. 



CHAPTER II. 

THE GAME-miWS AND RAILS, 


I T is not easy in a few words exactly to define a “game-bird.” Anatomical details aside, 
the most c^liaract eristic features are tlie small ht'ad I’ud moderately long neck, and a 
coni])act. body, in \vhicli the wings, when folded, are almost entirely concealed. The hind 
toe is always jueseiit, and the claws are adajited for scratching ]»urposes — that, is to say, for 
scratching iij> the surface of tbe ground in the search for seeds as food. The wings are 
hollowed so as to tit : hw* to tlie body, and the flight, which is noisy and never long- 
sustained, is nevertheless often exceedingly rapid. The young are hatched covered vrith down, 
and able to run in a few hours after birth. 



Photo by a. Jb iii] 


KK1> OUOUHK. 

TIiih in one of tlio HiiecieH in whioh the t«ien ure fiiuiliere<l. 


Gkouse and I’takmigam. 

The birds of this group are distinguished by the featliery covering which clotlies the feet. 
In some grouse, liowever, the toes are bare. This causes them to resemble the I’heasant grou]), 
from which they may be distinguished by the fact that the toes are fringed with homy processes 
forming a sort of comh. ^ 
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Fhoio by If’. F, Fiifffott] [Leighton Buzzard, 

TTARMIGAN. 

In winter these birds don a snow-white liverj. 


The Red Grouse is the only game-bird which 
is not found outside the British Islands. It is the 
bird which perhaps heads the list in the estimation 
of British sportsmen, who travel north in hundreds 
every year for the pleasure of the sport it affords. 
It is furthermore remarkable for the wonderful variety 
of the seasonal plumages. Both sexes change their 
dress twice during the year — the female in spring and 
summer, and the male in autumn and winter. Its 
Continental relative, the Ryper, has no less than 
three changes — spring, summer, and winter. For the 
last season a white dress is adopted, to correspond with 
its snowy surroundings. The winters in the British 
Islands 

are neither ^ 

long 
enough 
nor severe 
enough 
to render 
such 
chan g e 
necessary I 




with the red grouse, which is sufficiently protected by 
its ordinary dress. 

The largest and perhaps the most interesting of 
all the European game-birds are the Capercalliks, 

or Caper- 













-.J 




J*/wto by If’. Piggolt] [Lcighltm Buzzard. 

CArKUCALLIE. 

This WiiH onct: it (Miinmon Britisli biiil. The jirHHuiit breed 
wiie introduuud Hniiin yettrit ago, the native birds having 
been extenninat^xl. 




v/iy If'. F. Figgott] [Leighton Buzzard. 

COMMON PARTRIDGE. 

This i« the commoner and nioi'e eateeiiitid of the two B)iecieH of 
Britiiih purtridgeH. 


CA 1 LE 1 ES. 

The 
British 
8 pecies 
is also 
known as 
the Cock- 

OF-THE- 

wooD. He 
is a hand- 
some black bird, nearly as big as a turkey, weighing 
from 9 to 17 lbs. 

In the spring the capercallie, like the blackcock, 
indulges in a remarkable “love-song,” or “jday,” 
as it is called. With outstretched ne(*k, 1n,il expanded 
like a fan, drooping wings, and ruffled feat.hers, he 
commences his call, “ peller, jieller, jieller,” increasing 
in rapidity every moment, till he works himself up 
into a perfect frenzy. At this time he is perfectly 
unconscious of all around him, and jioachers, knowing 
this, sometiir^s take advantage to creep uji and 
shoot him. On hearing the cock, the liens assemble 
from all iiarts of the forest. The male then descends 
from the tree to the ground, when “he and his 
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female friends join company and march away. The cajiercallie ih jealous of trespassers on his 
domaan, and instances are on record where ].eo].le have been attacked when so infringing. 

Jake the capercalhe, the Blackcock nuist lie souglit in the weaxis, whence he sallies forth 
to the moors and stubble-fields to feed. The Gkey-hex, ns the female of this species is calleil, 
ays rotn six to ten eggs, of a buff colour, sjmtteil with rich brown: both in munlier and 
colour they resemble those of the capercallie. 

The naturalist Brehm gives a delightful account of the love-making of this bird. During 
the spring, he says, “the bird utters almost continuously the stmngest noises. He holds his 
tail up and spreads it out like a fan, he lifts up his head and neck with all the feathers erect, 
and stretches his wings from the body. Then he takes a few jumps in different directions, 
sometimes in a circle, and j)resKes 


the under part of his beak so hard 
against the ground that the chin- 
feathers are rubbed off. During these 
movements he beats his wings and 
turns round and round. The more 
ardent he grows, the more lively 
he becomes, until at last the bird 
ap]>ears like a frantic creature. At 
such times tlie blackcocks are so 
absorbed that they be(fome almost 
blind and deaf, but less so than the 
capercallie.” 

North America is very rich in 
large forms of grouse; and one of 
the most interesting of these is 
the PiiAluiK-HEN, remarkable for the 
l»o8session of a jmir of curious bags 
of a bright orange colour on each 
side of the neck, which can be 
inflated with air at will. 

Early in the moniing,” writes 
Captain llendire of the ])iviirie-hen, 
“you may see them assemble in 
imrties, from a dozen to fifty together, 
on some dry knolls . . . and their 
goings-on would make you laugh. 
The air-sacs are their ornaments, 
which they display . . . before the 
gentler sex by blowing them up 
till they look like two rii)e oranges 
. . . projecting their long, black 
ears right forward, ruffling up all 
the feathers of the body till they 
stand out straight, and dropping 
their wings on the ground like a 
turkey-cock. . . . Then it is that 
the })roud cock, in order to complete 
his triumph, will rush forward at his 
best speed . . . through the midst 
of the love-sick damsels, pouring out 
as he goes a booming noise . . . 
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Photo bjf />r. It, IV, IUivJr.Utt] 

TEXAN IJOII- WHITE (ABOUT HALF NATUUAL SIZE). 
Tliis bird Ukou itH iifitnv from itu noU;— Ah-Dob*Wliit«." 
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-I run- I i n iiii T ^g^Wi nr i hi i ii ■ ^ • r 

P/iOto bit C, l{tbf\ I iViahaw, N.JI, 

C. OLDEN FHEABANT. 


Tiiin bird ia often kept in aviarii;«, on account of its magnificent livery. 


wliicli may be heard for at least two miles in the still morning air. Every few minutes 
this display is repeated . . . but tliey seem careful not 


to run against each other, for they have not yet. got to the 
fighting-point. After a little while the lady birds begin to 
show an interest in the jiroceedings, by moving about 
quickly a few yards at a time, and tlien standing still a 
short time. AA hen these act ions are continued by a large 
number of birds at a time, it presents a funny sight, and 
you can easily think they are moving to the measure of 
music.” 

The jirairie-hens of America possess great economic 
value, as great, indeed, as tlie red grouse of the British 
Islands, enormous numbers of jirairie-hens being exported 
to Euro[)C every year, whilst still greater numbers are 



consumed by the American people themselves. It is said 
that American grouse wdll sometimes eat the shoots of 
a plant called kabnia^ w’hich renders the flesh }K)isonous. 

The Sauk-grousk is a rather large bird, attaining a 
wreight of 8 lbs., found in the Western United States ; it 
is, indeed, the largest of the American grouse. Its court- 
ing habits resemble those of the prairie-hens. From the 
book containing the above lively description we cull the 
following : — 



“Early one morning in the first week in March, 1877, 
I had the long-wished-for opportunity to observe the actions 
of a single cock while l>aying court to several females near 
him. ... His large, jale yellow air-sacs were fully inflated, 


Photo by IF. P. Jkindo, P.Z.S., Hfyent's Part, 
GOLDEN PHEASANT. 

This bird is moulting. In full dress the cajie seen in 
the upper flgui-e is Bolden with blue-blai k ivn-s. 



thotuhy ir. r. Ihituio /’’.Z.A'.l [Hxgi'nVm Park. 

sir.VKit i»hi:as\nt. 

A silver ))li(‘;iHunt is euibroiduioti its u Ijiulgo on mandarins' dresses. 
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Photu by C. Heid] 


I ins/iuMf, j 


ENCILIHH PHKASANT8. 


Tbusu birds are iif the rinir*nuuked variety. 



Pkoto by Scholastic Photo, Cb.] [parson’s Qnm, 

KEKVKS’S PUKASANT. 

This is a native of North uiid West China, and bus Ihuju iritruduced 
into Britain. 



Photo by W, P, Dando, F.Z.S.] [Aeffenfi Park. 

AMHERST'B PMEA8AKT. 

Thia bird is moulting : in full diem the cape is white and the crest 
blood-red. 
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Photo by Scholastic Photo. Co.J 

IJ^ursofi's (Jrttn, 


'J'iiu female is soberly clail, and has no crust or ca])e. 



Photo by W. P, Dando, F.Z,S.] [BtgmVs Park. 

PKACOCK-PHKASANT. 

These pheaeants take their name from the eye-like spots on the 
wings. 
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and not only extended forward but apj>arently 
upward as well, rising at least an inch above 
his head, which consequently was scarcely 
notioeabh', giving the bird an exceedingly 
peculiar a])pearaiice. He looki'd decidedly 
to]>-heavj and ready to toj)j)I(' over on the 
slightest j)rovocation.” He then jiroceeds to 
describe the further j)rej)aratioiis designed for 
conquest. The tail is s])read fan-wise, and 
animated with a i»eculiar quivering motion, 
wlulst the wings are trailed upon the gi-oiind. 
W'hen the correct position has been assumed, 
he advances with stately, hesitating steps 
towjirds his mate, uttering, as he nio\‘es, “low, 
grunting, guttural sounds” reseinlding tliose of 
a purring oat, but louder. This, a])parontly, 
is the ])rescrihe(l rnetliod of courting; of many 
suitors, lie is selected who ])erforins best. 

The RrFFKi) Gkolsi:, like the prairie-hen, 
has the neck, in the male, ornamented with a 
frill of long feathers. Like many other birds, 
the female, wlieii danger, in the shape of 
])row*liiig beasts, tlireatens her eggs or young, 
simulates lameness. 8o soon as tlie enemy 
a])proaches near enough to be dangerous, up 
she gets with a great noise of wings, and then 
flutters along the ground as though wounded. 
The would-be ca})tor is tlms led far from the 
jealously guarded treasures, and when a safe 
distance lias lieen covered an end is speedily 
put to tliis will-o-th e-wisp chase by the bird 
suddenly taking wing. 

PaRTKIDGKS, QrAILS, ANT) l^IIEASANTS. 

The birds which come und<*r tliis head 
are so many in niimlier they may be reckoned 
by the liundred, and include several forms 
of exipiisite beauty. The logs of many are 
armed witli formidable spurs, with wliich tlie 
rnahvs, who are exceedingly pugnacious, light, 
furiously with their rivals for the possession 
of some coveted female. 

Of the more conspicuous forms we may 
mention tlie Ki:i)-LK(iGEi) and Common 
Pautkidges. In England the former is known 
more generally as the French pAKTRuxiE— 
why, it is liard to say. It is a natixe of 
South-eastern Europe, whence it was intro- 
duced towards the end of the eigliteeiith 
century. It is a handsome bird, but not in 
high favour with sportsmen, since it prefers 
to escape by running rather than by flight. 



l‘hoUt hj! Si'hotaxtir Photo, Co,] Ui'un, 

TKMMINCK’S TRAC.OPAN. 

Tragoiviim aro nmuirkuhli- f(>r a flcHhy horn above each eye, not noticwible 
tiuve when the bird ib excited. 



CHINKSK TRAGOPAN. 

The scarlet jilnniagu of somu of tbu Tiugo]NinH ia moat gurgeoua. 
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The Common Partridge is tlie more 
abundant of the two species. Tlioii^h more 
sober in coloration, it is still a beautiful 
bird. The “ horse-shoe ” mark, borne on the 
breast, so characteristic of this bi)d, is iwt 
confined to the males, as is pemTally bi'lieved. 
“ Yielding.” siivs Professor N(»wton, “})erhjips 
in economic importance to the nnl grouse, 
what mav be called the •social influence of 
the partridge is gn‘at(»r than that excited by 
any other wild hird.” 

This bird disjjhivs great courage and 
affection in def *ne(* of its eggs or young. 
A story illnst rat ing this is told of a gmitle- 
man m^ar Spilsbv, in liincoliishins who, 
whilst snjx'rint (Muling his ploughnuMi, saw a 
2)artridg(‘ glide* off h(*r lu'st, so n(*ar the foot 
of one of iiis plongh-horsc*s that he thought 
the (‘ggs must b(‘ iM*iished ; this, however, 
was not th(* ease*. . . . ib* saw the old bird 
r(‘tarn to her la^st the instant, he left, the 
sjKit. It was evident that the lu'xt naind 

of the ]>Iough must bury the <‘ggs and n(*st 
in the furrow. Jlis surprise* was gnvit when, 
returning wuth the ])lough, he* cam<^ to the 
Hi)ot and saw the* nest indeed, but the eggs and bird wi^re gom*. An i(h*a struck him that, 
she had removed Ji(‘r eggs ; and he found her, before 
he left the tield, sitting under the lunige ujion 
tw’enty-one eggs. . . . The round of ploughing had 
occupied about twenty minutes, in which time slu*, 
probably aided by the cock bird, had removed the 
twenty-one eggs to a distance of about forty yards.” 

Tlie JtKi>-lj:(i(iKl) PAKTUiiHiKS, 1 heir allies the 
Fkanc'OLINS, and tlie (iRKY pAirruiiHiK^ an^ all ground- 
birds; the Tjikk-J'AHTHIIXiES, as the na.ie^ im])lies, are 
not, or at. least less coiiijiletcly m» -hence their 
TiuMition li(M’e. Tliey are natives of tl.»‘ Indo-Chinese 
countries, and t he islands of .lava, Ikirm^o, and Formosa. 

The QlTAlL is a little*- known 1 PrilisJi lurd, very like 
a small jiartridge in apiiearaiiee. Fnormous nunihers, 

Professor Newton tells us, “are netted on the (Vmtinent, 
especially in the spring migration. The »apti\es are 
ex^ioscd in the ]ioulterers’ shojis, confined in h»iig, 
cloth-covered cages, wnth a feediiig-trougli in front.” 

The bulk “of these are males, wdiich are the first to 
arrive, and advantage is taken of this circumstance by 
the bird-catchers, who decoy hundreds into tlieir n(*ts 
by imitating the call-note of the female. It has been 
stated that in the small island of Cajiri, in the J5ay 
of Naples, 160,000 have been netted in a single 
season, and even larger numbers are on record.” An 
idea of the vast numbers which triivel together in 
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Photo by If'. I’. JtanUo, P.Z.H.] Mlaind'u Park, 

HIMALAYAN’ MONAL. 

Th« ftidiale of tba luonal in quite noftc 



If. /*. Jhiiulu, 1 ilI'a Park. 

IIlMAliAYAN MONAI-. 


In Boiiin purta of India tiiiK bird iiitM bcoii cxluriiiiiiutud, owing to tliu 
UeniandH of tho phiiiie>iiiaiket. 
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migration may be gatheivd from Canon Tristram's 
statement that in Algeria, in April, lie found 
the ground covered witli cpiails for an extent 
of many acres at daybreak, where on the pre- 
ceding aft eniooii not one was to be seen. These 
are the birds which were so eagerly seiztul by 
the Israelites as a welcome change in the diet 
which had become so monotonous in the days 
of their early wanderings. The story, so vividly 
told in the Book of Exodus, is, of course, 
familiar to all. 

Tlie (piail lays from nine to fifteen eggs 
in a feeble apology for a nest. It is said that 
the curious metallic not e - clic-lic-lic ’’ gave 
origin to the Spanish castanet, for these birds 
are much esteemed in Spain, being kept in 
cages for the pleasure their notes afford. 

Tliere are five or six other species of quail 
closely related to fhe above. The British bird 
enjoys an cnonnous range, being found almost 
everywlKTe in Jiurope, Asia, and Africa. The 
so-called Amekican QrAiLS— some forty species in number — are generally regarded as belonging 
to a distinct grou]). 

Tliat ornament to all rural scenery, the Pheasant, is said to lia\e lieen introduced from 
the banks of the river Phasis, in Colchis, Transcaucasia, by the Uomans— at least, the original 
form of pheasant was. Late during the eighteenth century a Japanese and a Cliinese form 
were introduced, and these liave freely interbred with the original form, so tliat pure-bred 
specimens of any of the three are rare. 



Photo hit C. MtUl] t iriithatr, K.B. 

IIKI) COCHINS. 

Tbu wings in thu tyiucal C<»chin8 aro mi sliort ii» to bo nsoless. 


Tlie Speed of a pheasant on the wing in full flight- has been estimated at thirty-eight 
miles an hour. Occasionally pheasants will take to the water, and are said to swum well. 

The number of ]»lieasants reared by hand at the ]»r(»s(mt day is jmxligious. In 1888, 



Photo hif a Jteidl [ IVinhaw, N.B, 

BUOWN LEGHORN COCK. 

This breed bss been derived by crossing Wliite Leghorns with Gome- 
fowl. 


Professor Newton tells us, 184, ()()() idieasaiits’ 
eggs were sold from one estjite in Norfolk, while 
9.700 fully grown birds were killed upon it-. In 
olden times pheasants were taken in snares or 
nets, by haw’king, and by t he cross-bow ; but on 
the introduction of guns these inel-hods were 
superseded. 

Yet another form of jiheasant hjis been 
introdueed into Britain of late years. This 
is Keevk.s\s Pheasant, a truly magnificent bird, 
with a tail fully 5 feet long in adult males. 
These birds also interbreed with the more 
common forms, but not freely. 

Beautiful as these ])heasants undoubtedly 
are, they are eclipsed by many of their ndatives. 
Among the most iiotew'oithy of these we may 
notice the magnificent Tkagopans. Kich in 
coloration of the feathers, these birds Lave 
added an additional feature in brilliantly coloured 
areas of bare skin on the head and neck, which 
are furthermore rendered conspicuous by being 
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SILVKll-SPANfJTiKn II AM hutujs. 
Tliit) bird a|iiiar»iiily urtRiiiatml in EiiKliind. 



Photo bjf C. JUid] 


DARK DRAMAS. 

The Driuua in an Aaiatic breed. 
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develoi)ed witli ‘‘ liorns ” and wattles. These “ horns ” can he erected at will, a process which 

causes them at the same time to be greatly increased in size. The bird, with a i)roud con- 

sciousness of his beauty, displays liis charms to the full when w’ooing. Mr. Bartlett tells us 
that, ‘‘after walking about rather excitedly, he jdaces himself in front of the female, with 
the body slightly crouching upon the legs, and the tail bent downwards ; the head is then 
violently jerked downwards, and the horns jmd wattle become conspicuous. The wings have 

a flap])ing motion, and the bright red ])atch on them is fully displayed. The whole of the 

neck ap))ears to be larger than usual during this action, so do the horns, which, moreover, 
vibrate with every motion. This scene is concluded by the bird suddenly drawing himself up 
to his full height, with his wings expanded and quivering, the horns erect, and the wattles 
fully displayed.” 

Ecjually splendid, some think more so, are the four species of i)heasant known as Monals 
or Impeyan Pheasants. The i)lumage in this case looks like buniished metal rather than feathers. 




Fhoio hy V, Acitf] [ iriahaw, N.Ji. 

SlI.VKIl WYANDOTTE HEN WITH PHEASANT CHICKS. 

'J’his in an Aniorican brocd, derived by crowing with the llrunm. 


> 


The head is adonied with a crest either of long or beautifully curled feathers, Monals are 
found in the same haunts as the tragopans — the highest forest regions of the Himalaya. 

But the most gorg(‘ous of all the Pheasant Tribe are pcrhai)s the Gulden Pheasants. The 
crimson body and exquisitely beautiful collar of gold barred with black constitute a perfectly 
royal livery. Since, ho'wever, these are amongst the commonest occupants of the aviary, we need 
not describe them further here. Tliey are natives of China and Tibet. 

Jungle-fowl and tijeik Domesticated Descendants. 

These birds, of which tliere are four distinct species, are close allies of the domesticated 
fowls : the descent of these latter, indeed, is traced from the red jungle-fowl of the Himalaya 
and Central India. The characteristic features of the group are the naked head, bearing the 
familiar wattles and fleshy comb, and the formidable spurs on the legs. 

The varieties of the domesticated jungle-fowl are numerous. The pugnacity of the 
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PhoUt hif C. Hdif 1 ( \Vt»haH', A. h. 

IMCACJOOK. 

Note the j»ovfei*tly Kynttitoivical iliHtrUmtioii of the “oyeH*' in tiio train." 

members known as the (jAMK-|{KKI:i> is well known, ari<l in the days of cock-tijfht in^ lar^e 
sinus of money changed hands ov(‘r the tierce battles waged by rival game-cocks |>itti*(l one*- 
against the other — the game-cock, it should be remarked, being the lillle-modifi(‘d (h‘scendaiit 
of the re<l jungle-cock. 

The modern game-cock is ])iir(dy a show-bird, breeders liaving cliang(*d the type by 
selecting characters wliich would nnah*!* the bird (piite nnable to bold its own if matclied in 
])attle with one of tlie original breed. 

Very different from the wild ancestor is the huge, niiieh-h?atherc‘d (’(X’lliN. This was 
introduced into Knglaiid, not fr<im < oi hin-Cliina, as is [»opnlarly sn]»|»os(*d, but. from Shanghai, 
some fifty years ago. At that tinn* this bird <‘iij<iyed th(‘ reputation of l)eing won(l<*rrully 
l)rolific*. Tliis is, alas! no longer a ii'aMire <»f the breed. The show-jien is apiiareiitly n'sponsihh* 
for this, atteiidoii liaving been jiaid rat ii* r to external 
apiiearance than to useful qualities. 

The rLYMomi Jloc’K and IXjkkim. .ne both well- 
known breeds. Tlie former is of Am« ri«-an origin, 
made by crossing (’ocliins with a nati\«* IneiMl tlie 
Dominique. 

The JIlack Spanish, Minokcas, Am»a- 

LUSIANS, etc., constitute wdiat are kiio\Mi as tin* 

Mediterranean breeds. They are noted for their great 
])rolificacy. This has been gained liy carefully bre<‘d- 
ing from the most jiroductive birds, but with the 
result that the instinct to sit has tiecn l(»st entirely. 

This is a matter of no consetpienct', however, as _ 

when chicks are required there an* jdenty of *• broody ” puoiu hif l. MuUand, f.z.h.\ [Nohu FmehUj/, 
hens of other breecls which can be made to undertake ijack vii:w of pkacock. 

the duties of foster-mother. Note the ti'iiif tiiil, liktf a /.‘in. HUpiKirtini; the train. 
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The Hambukgs are of two kinds — the 
Spanglki), which is of English, and the 
Pencilled, of Continental origin. 

A very old breed is the Polish. It figures 
often in the ])ictures of the old Dutch 
masters. One of its chief characteristics is 
the huge crest of feathers rising from the 
crown of the head. The develoj)ment of this 
crest has had a very extraordinary effect u])on 
the conformation of the bones of the skull, 
entirely altering the shape of the brain-case. 

Perhaps the most artificial of all breeds 
of fowl are the Skijiiigiit Dantams. These are 
diminutive birds, the result of a cross between 
the Polish with “ laced ” feathers and a bant am. 

The feathers of this cross are beautifully 
‘•laced” — that is, they are white, edged with 
black. Another interesting diminutive breed 
is the Japanese Bantam. The cock carries its tail, which is long, remarkably high, giving a 
very quaint cfiTect. This breed is further interesting, since it furnishes us with an instfince 
of the breeder’s power of localising colour by selection. Tlie tail is black and the body 
white. Yet another interesting Japanese fowl is the remarkable long-tailed breed in which 
the tail-coverts grow continuously, atbiining a length of from 9 feet to, it is said, 18 feet. 
The birds are kept for show purposes. The greater ])art of their lives is j^assed tethered 

on high perches. Once a day they are taken 
down for exercise, w’hen t he long feathers are 
carefully rolled up and securely fastened out 
of harm’s way. 

The Argus-pheasant and Peacock and 
THEIK Alj.ies. 

The Akgus-pheasant most certainly 
demands notice, on account of the extra- 
ordinary development of the wing-(juills, 
which are ni*arly a yard long, and the 
wondrous beauty of the j)attern tlierc*on. 
This 2)attern takes the form of a number of 
eyes, so shaded as to give the appearance, 
when fully displayed, of a number of balls 
lying in a socket. These enormous quills 
are borne only by the male, and used, like 
the ornamental feathers of its allies, in cap- 
tivating the female. When fully disjdayed, 
the two wings are S 2 )read out to form one 
huge fan, producing an effect which words 
cannot adequately describe. Tlie argus- 
pheasants are found in the forests of Siam, 
the Malay Peninsula, and Sumatra, and are 
excessively wary birds. 

' The Peacock is too well known to need 
a very long des(?ription. liut a word as to 
the so-called “tail.” This magnificent wealth 
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I’hoto bjf IF. /». Danilo, E.if.A.J 




\ Reamt' » Fnrk, 
BLACK-CnESTEO CttKSTKI) GUINEA-FOWL. 

This in a blank bird, with light bluo opotA, 



Photo hy RcholuHLic Photo, Co.J Urcen, 

BLACK-CHESTED CRESTED GUINEA-FOWL. 

At Durban them; birde iiru often hawked by Kaffir huntera, the floah 
iHiin*; very dolicate and iinich OHtfOined. 
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of plumes does not re])resent the tail, as is ]»opularly 
supposed, hilt is made ii]) of the featliers of the 
low(M’ jiart of the back and the uiiper tail-coverts. 
These gradually increase in length from before*-ha«‘k- 
wards, culminating in the long and exquisite feathers 
^vhich form the <‘ircumier(*nce of the huge, outspread 
shield. This shield is properly called the “tmiii”; 
the true tail lies behind it and acts as a support. 
When the liird is about to dis]dav, the train 
feath(‘rs are slowly and gently raised till the well- 
known fan-shaped glory of green and gold and blue 
is ex]K)se(l to the fullest ]iossihl(< extent. 

“Watch the bird trying to do his Iwst to 
])ersujide his chosen what a handsome fellow he is. 
He first ] daces himself more or less in front of htw, 
but at some little, distance off; and then, watching 
his op])ortuni1y, walks ’ ipidl^ backwards, going faster 
and faster and faster, till, arriv(‘d within a foot, he 
suddeidy, like a flash, turns round and dis]»lays to 
tlie full his truly gorgeous vi'stments. This turning 
mo\(»ment is accompanii'd by a violent shaking of 
the train, the quills of wliieh rattle like the pattering 
of rain upon h*aves. Often tliis movcmient. is followed 



Photo ho thi' IhtchfHH of Rftlfoi'tl. 

M'.ST OK JlUnsa-TirUKKY AM’ WOIUTUN AlUlKY. 


TliiH Ih iiiado hy HOvomI hivtln, of voifotnlili' iiiiittrr, 

111 winch thr> oifjfHiuo laid and Inft. to hati'h. 


by a loud scream. 

“Wlien the train is fully orei*t, it will be noticiMl that it Ii(‘s so far forward that the 


bird’s head and neck ajqiear as if rising from its base. In a siile view tb(‘ whole body, from 
the front of tlic wings backwards, ajipears to lie liehind the train/’ 

This bird is a native of India., where it is hedd in great. r(*v(M’(‘iiee by the flindiis, and 



]‘hoto bjf V, JtnU/j 


TURKKY COCK AND HKS. 

Tlie cnrlouH “ tamiel *’ (If|iendiiig from tbu breaut i» found in no other bird. 


[m»hair, N.B. 
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in the Hindu St-ates it is not allowed 
to be killed under any eircumstfint^es. 
There are two, some say three, distinct 
species of j)eacock, hut they all closely 
resemble one anot her. 

Brief mention will serve for thc^- 
Guinea-fowls and Turkeys, since they 
are well known to us all. Guinea- 
fowls are African birds. The farm- 
yard form, ])0])iilarly known as *• Come- 
backs,'’ from tlnn’r ])<»cnliar cry 
“come-back, come-back, conu^-back,’’' 
is a descendant of th(* common 
lielrnetcd form, of which ty[K‘ there 
are eight distinct species. Ik'sides 
these are four crest (‘d species; oik^ 
very bt*autiful species known as tln^- 
Vulture-like (iuixEA-FuwL ; and one,, 
the rarest of all, known as the Ib.ACK 
(il'JNKA-FoWL. Evcii ill the British 
Museum, writes !Mr. Ogilvie Grant, “ tlnae are only two exami)les of it, and neith(T of these 
are perfect specimens.” It was discovered by M. Du Cbaillu. ••One day,” ho says, “I went 
out Imnting by myself, and, to my great joy, shot anotiier new bird, a black wild-fowl, one 
of the most singular birds 1 have seen in Africa. , . . The h(*ad, wluTe it is bare, is in the* 
female of a pink hue, and in the male of a bright scarlet. . . . Wild tliey are, and most 
difficult to a)»])roach, and rare, evtm in the forests where they are at home.” They do not 
travel in huge Hocks, like other guinea-fowls, but a male and two females at most. 

The familiar form of the TrmKEY scarcely needs description ; but most ])eople an* ])roba.bly 
puzzled by its name. Why Turkey? The bird is a native of America., so it certainly cannot 
have anything to do with its ])lace of origin. Professor Xewton has it tliat it is on account 
of its call-note, "to be syllabled Murk, turk, turk,’ whereby it may alnuist bt* said to have* 
named itself.” 

The domesticated turkey is d(\sccnded from the Me.yjc'an Turkey, and was probably 
introduced into Europe during the sixteenth century. This, according to Captain Bendirc, is^ 
a mountain-living sjiecics, and still abundant in the wilder portions (»f Western Texas and 
New Mexico. It appears to attain gi’eater bulk tban its domesticat(‘d descendant, Captain 
Bendire having recorded a sjjecimen shot by Iiim.self which weighed 28 lbs. alter having been 
drawn, and heavier birds are said to occur occasionally. 

The Mexicans say tliat the coyotes catch turkeys by running in circles under thi*. tree- 
in wliich they an* roosting, till the liird.s get dizzy with watching them, and fall down into- 
the o])en mouths below! 

There are three distinct kinds of turkey— the Mexk’an, American, and Honduras 
Turkey. Ihe last, is a very fine bird, with a bright blue head and neck, instead of 
red. Ihe top of tlie head is adorned with numerous s(;arh*t, berry-like warts, looking like 
holly-herries. 

The Bob-whites, which b(*l()ng to the group of tooth-hilled game-birds known as American 
Partridges and Quails, demand a brief ref«*rence here. The sjiecies rejirescmted in the illus- 
tration on ]«ige is common in tlie lowlands of Texas. It is a very unsusjiicious bird, and 
in consequence falls an easy prey to foxes, hariers, and rattlesnakes, the last/-naiiied being the 
"worst enemies, as many as five of these unfortunate birds liaving been taken at one time from 
the stomach of one of the.se monsters, and on another occasion a female and half a dozen of 
her eggs were similarly discovered. 
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The Megapodes and Hursii-TruKEYs, though dull and unintenvsting-looking birds, are, on 
account of the facts connected with the propagation of their sj>ecies, quite remarkable. They 
do not brood over tlieir eggs, ns do other birds, but instead bury tliein, eitluu* in sand in 
the neighbourhood of warm springs or in hea]»s of decaying vegetable iiuitt(*r. In the latter 
case the material is ofttm collected by several birds working together. Mounds of 8 feet high 
and 60 feet in circumtcrtmce have been found, the work of the Nicohah JMegapode. Such 
have been irniny y(»ars in use, material being added each si^ason. Inti^ this mass the tcmale 
digs down and deposits an egg ey(*rv second day, covi'ring it up as soon as hiid. 1'here 

it remains till hatched, wlnm the young, 
jjrobably aided by its nn»iher, fortvs its way 
111) to tin* surface*, and (‘merges, not a downy 
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related to tlie iiioj^ijiodes, wliich we have just 
been diseiissiii^; Iml their iiestiiifr habits are 
quite different. Tliey lay their eggx in nests, 
cither on tlu* ground or in trees, and brood 
over them like other l)irds. .Many have 
brilliantly eolonred ban* skin on Ihe. Insvil 
and Inuidsoine er<“sts. They are natives of 
Central and South Aiiieriea, where ihey are 
often kejithy the settlers, as they laiie- easily. 
It is said that one of the guans, wh<‘n eressed 
with the doinestieated fowl, heeonies mteiixdy 
pugnacious, and siijierior to the game • ■.ck lor 
fighting ]mr|ios(>s. 

BtJSTAKD-m’AII.. AM) PLAlN-WANDKKlCli.S, 


nestling as oik* would expect, but clotlnHl with 
f(^ath(‘rs ditfering but slightly in ti*xtnn* from 
those worn in the adult stat(*. Owing to the 
preitX'ious dev(*lopm(*)it, young im*gajiodt*s are 
able to ily williin an hour alter birlb. 

Then* are many diiiler(‘nt kinds ol in('ga- 
])od('s occurring in Australia, Samoa, and tlu^ 
Nicobar and rbilij)i»ini^ Islands. 

The (U’KASsows and (iUANS are very hand- 
some birds, )>n1 ]>rol)al)ly (piite unknown to 
most of onr r(*ad(‘rs, y(*t th(*y may always Im 
s(M*n in /oologi('al (iardems, Th(*y arc* elos(*ly 
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(*im;sti:i) eruAssow. 

Si) fii»ii» itn rii'Hf of cm It'll fonUiitth. 

These arc small and qnail-like in ai.|..'ara,..-e, though they are probably only distant 
datives of the (iame-hirds. Ihit they m-, nevertheless, remarkable Inrds. A great author. ty, 
Ir A 0. Hume, writing of the I.m.ian |{.■s•IAU.H«^A^., says of then,: '• 1 In- m<.st remarkable 
oint n the life-historv of these bustard-., nails is the extraordniury lash, on ,n wh.eh, amongst 
I -I- ihn ^pves is reversed. The females are th(^ larg(*r and handsomer birds. 

irft-mir«nlv eall, thehunales only fight-natives .say that, they fight for the males, an^^l 
lie umaus oi y , Ictnales meanwhile 

^i^g^ahouV'calUng, anertighting, without, any care for their obedient mates; and, lastly, the 

sales tend . . . the young brood.” 
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TJie prouj) has a wido geojrraphical raiigt^, occurriug in Europe, Africa, Aladagascar, South 
Asia, the Indian Arolnpelago, and Australia. 

TfiK Hoat/tn. 

This bird is one of tlie ])uzzles of tlie ornitliologist. Its ])edigree is still a mystery, 
but it is generally believed to have s(»me relation to the (hiine-hirds. Its "whole life 
is passed in tre(»s overhanging water, and its flight restricted to short journeys from tree 
to tree. In South America, its horrie, it is known by a varit‘ty of names, one of which means 
Stinking-piieasaxt. This is in allusion to the pecailiar odour of its flesh, wliieh smells, 
according to some, like musk, and to others like raw hides. Another remarkable feature of 
this bird is the fact that it has turned its crop into a sort of gizzard, whilst the true gizzard, 
having been ndieved of its functions, has diminished to the size of a hazel-nut. The unusual 
])urpose to "which the crop lias been put has brought about considerable modification in the 

form of the breast-bone, which is quite 
diffenmt to that of any other bird. 

Tlie young of these birds arc (juite as 
remarkable as the ])arents, for almost as soon 
as they are hatched they crawl out of the 
nest, along tlie boughs of the tree in w'hicli 
it rests, to meet the parents coming with 
food. In these crawling excursions they are 
aided by the wings, which for a time serve 
as fore feet. The thumb and first, finger are 
armed witli strong claws, with wliich a firm 
hold is gained on the bark of the tree. 
To render these claws effective so long as 
they are ncTessary, the quill-feathers of the 
tip of the wing have their developmmit 
checked till tlie others have grown long 
enough to serve the purposes of flight. 

The Rails. 

The It AILS are all water-loving birds, 
dwelling in swanqis or on the borders of 
lakes and streams. Although all swim 
easily, none have weblx'd feet. The flight 
is weak ; several species, indeed, have lost 
this ]»ower altogether. "J'lie body is much 
com] aessed, enabling them to jiass readily 
through the narrow interspaces of dense aquatic foliage. The Itails appear t,o be related on 
the one liand to the Game-birds, and on the other to the Cranes. In size they vary from 
a bird as large as a fowl to one as small as a lark. 

One of tlie eommonc.st of the Rails is the CoHN-ciiAKE, more commonly, jierhaps, 
kno'wn as t lie J^ami-kail. Its curious grating cry is one of the commonest sounds wliich the 
summer brings witli it, and one ]»oss(*ssing a ciiarm of its own. But rarely seen, it builds 
its nest in hay-fields, and, when the grass is being cut, sits so closely on its treasures that it 
is sometim(‘s beheaded by the swinging scythe. In the autumn it falls not infrequently to 
the sportsmen when jiartridge-sliooting. The corn-crake leaves in the winter for the more 
congenial climate of Africa, a feat that seems wonderful wlien its feeble ])owers of flight are 
considered. Its near relative the Wateh-Uail is ^rather a handsome bird, but of shy and 
retiring habits. 

The Meka-rail, a native of New Zealand, is one of the flightless forms to which we 
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IIOATZJX. 

Tlii« in a nativv of the AiuazoDs VulJey, mid lives outirciy in tlio trees. 
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have referred. It is about as 


large as a pheasant, but lacks 
its siilendour, being soberly 
clad in brown and black. Un- 
like its relative, it bret^ds in 
a burrow, whicli il digs for 
itself by the aid of its bill. 
The name “weka'’ was given 
it by the JMaoris. 

The Common Watkk-hkn, 
or Mooh-iien, is one of the 
most familiar birds of the 
London parks. Altliough fre- 
(jiient enough to be seen 
upon streams iind broads, 
it is, nevertheless, sli\ and 
wary; but in the sancfinpv of 
the public parks all resen ve is 
thrown otf. The water-hen, 
like its allies, is an expert 
swimmer, in spite of the fact 
that, the to(*s Jir(‘ not wclibed ; 
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The witiRH, niimjih fairly larifi*, ure 


\ ' ’ 

P 
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on tlio roiilrary, they ill « very , , , .1 

long und slender. When iihirined. these birds will often submerge the body till only tbe 


beiik iirojects iibove wiiter. . 

All ilie members of this gr..ai. are <«isily reeogniMsl by the bare patcli ..1 skin (>xl(>ndmg 
from tlie beak 011 to tlie top of tl.e luwl. In the Coots Ibis is white; in tb<> WATKii-llKNs 
and (iAT.l.lNiilxs it is red. Tlie ciKits and water-liens are ehul in sober eoloiirs, grey or lihiek ; 
Imt the gallimiles are gorgeously elad in iiurple, shiuled with dark green, olive-brown, and 


blaek. Mantkll’s (Jai.lindle 
of N<»w /(‘aland is jirohahly 
now (^xlinct, the last- bird 
having been killed in 181)8. 

The Ui\-eeet. 

TIh^sc an^ little-known 
birds, found in Africa, »South 
America, South-east Asia, and 
Sumatra. They ari^ closely 
related to the coots, but ditier 
therefrom in many important 
])articulars. Like tlie coots, 
they are river-haunting birds, 
and have broad flaj)s of 
skin fringing the toes, which 
serve the puriiose of a 
web ; but they have much 
longer necks and tails than 
the coots and water-hens. 
Not much is known about 
them. 
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WATKII-UAIL. 

Thin is a coiumon IJrltish bird, seldoiu seen, on account of It . retiring habits. 



CHArTKR III. 

PIGKOXS AXD SAi\D-GROUSIi 


P IOEOXS, as a rwlp, are birds of wonderful powers of flight. Tlie young, which never 
exceed two in iiu tuber, are halclied perfectly blind and helpless, and but sparsely clothed. 
They are nourished by a peculiar milky secretion of the jtarents’ crop known as “])igeons’ 
milk.” Tlie operation of feeding is ]ierfornied by the imrent tlirusting its lieak into the 
mouth of its offspring and ejecting therein the secretion just referred to, Tlie nc.st is a very 
simple structure, being composed of twigs, generally placed in a tree, but sometimes in a 
cave or hole in a Iwik. The eggs, which never exceed two in number, are jiure white. 

Perhaiis the most Iteautifnl sjiecies occur among the large group known as FKtTiT-i’UiKo.N.s. 
Many of these are invested in raiment of vivid green and yellow, forming a little coterie 

by themselves — the Gukkn 
I htiKox.s. Others, on account, 
of their brilliancy, have been 
designated I’aintkd I'liiEONs. 
of which, pcrhaiis, the most 
beautifid of all is ElUiiiXK’s 
PlUEOX. Try to imagine 
it ! The bead is jiure white, 
the ujiper jiart of the breast 
a ])urple-red surrounded by 
a dull purple band ; the 
under jiarts are greyish green, 
shading into white ; the Hanks 
green; whilst the ui»]»er jiarts 
are also green, but of a rich 
bronze tint. Anotlmr group 
from the h'iji Islands includes 
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The liair*like down of tliu jonzig idgeon itt quite different to any other neetlin^ down. 


a magnificent, species, the 


and throat, which are olive- 
rich green. Another member 


male of which is clothed in a glorious orange, save the head 
yellow. His mate is scturcely less beautiful, her jduniagc being 
of the group — the White Js'irTMEO-i’KiEO.v— is clad in creamy white, with black quills, and 
a black tip to the toil. It is a native of Borneo. The fruitoiugeons, it should be mentioned, 
include some of the. largest of living })igcons. 

Whilst many of the Pigeon Tribe seem to have succeeded in dyeing their feathers with all 
the hues of the rainbow, others have secured eijual glory by a covering which at first, sight 
would rather appear to he of burnished metal than of feathers. The most striking instance of 
this is found in tht* magnificent XicoiiAU PiuKoxs. There are two species of these hird.s, which 
occur not only in the Xicobar I.sland.s, from which they take their name, but also in the Malay 
Archiiielago and the Solomon and Pelew Islands. The general tone of the one species is black, 
but the upjier parts are superbly glossed with bronze and cojiper reflections. The other, from 
the Pelew Islands, is indigo-blue in general tone. In one of the Nicobar Islands these birds 
occur in thousands, yurthermore, these two pigeon# stand alone, in that the neck-feathers 
are greatly elongated, forming “hackles” like those of the common fowl. 

The largest of living pigeons are the Gouras, or Crowned Piueoss. There are six species, 
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NEW GUINEA CEOWNEP PIGEON. 
Tills is the lai^^est of living 
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WONGA-WONGA . . 

Tills bird is found in the bmah cfiuritry of EaHtorii Austral if 
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all of which are confined to Australasia. They are characterised by a Imge and very beautiful 
fan-shaped crest of feathers wliicli springs from the crown of the head. 

At the other extreme stand the Namaqua and Scaly Doves. The former is regarded by 
Professor Newton as one of tlie most graceful in form of all the Pigeon Tribe : the latter are 
scarcely, if at all, larger than the sj»arrows. 

The power of flight of some forms is, however, extremely limited ; they bid fair in course 
of time to become flightless, like the dodo and the solitaire. The most interesting of these 
is the Grey-napki) (TUOUND-riGEON. Pigeons for the most i>art display a marked preference 
for a life among the trees rather than on the ground ; but there are some which are essentially 
ground-dwellers. The species in which this changed habit is most deejdy rooted, and probably 
of longest standing, exhibit one very interesting point of diflerence from their neiglibours of 
the woods. This ditference consists in the very considerably longer legs wdiich mark the 
ground-haunting bird. The Gkey-naped GROUND-noKON of South-east New Guinea forms an 
excellent example, inasmuch as the legs are much longer than in any other pigeon. These 
birds (for there are three si)ecies in all) resemble the Megai)odes in habit, and frequent hills 
or dense thickets. They lay one egg, which is deposited at the foot of a tree. 

Among domesticated breeds is the English PouTEit, a bird characterised by its enormous 

gullet, which can be distended with air 
whenever the owner wills. I'he carriage of 
the body is vertical, not, as in pigeons 
generally, horizontal. The Carrier is a breed 
illustrating the result of long-sustained 
selection to increase, amongst other characters, 
the dt‘velopment of the bare skin surrounding 
the eye and beak of all pigeons, wild or tame. 
In the S]Iort-fa(^ki) Tumiiler we have a breed 
wherein those birds with the shortest beaks 
have been steadily bred from. To-day so 
little beak is left that some individuals are 
hatched which, when grown up, are unable to 
fetul themselves. An example of a radical 
change in the feathers is the Indian Frill- 
rack. In this case the feathers all over 
the body are reversini, or turned forwards, 
giving the bird a quite extraordinary appearance. In tlie Jacorin we have a breed— -and we 
could cite others — wherein the feathers of the neck are much elongated, and turn ujiwards 
and forwards over the head to form a hood. 

In general ai)pearance Sani)-(;rouse are small, very short-legged birds, with small heads 
and pointed wings and tail. Their general tone of c(jloration may be described as sand- 
coloured, and this has been ado])ted to render them in harmony wdth the barren sand-wastes 
in which they dwell. But some may be described as (juile highly coloured, being banded and 
splashed with chestnut, black, pearly grey, whit^, and yellow, according to the species. 

Pallas’s Sand-grouse is a native of the Kirghiz Steppes, extending through Ontral Asia to 
Mongolia and Northern ('hina, and northwards to Lake Baikal, and southwards to Turkestan. 
Here they may be met with in enormous numbers. In North China large numbers are often 
caught after a snow-storm. The snow is cleared away, and a small green bean is scattered about. 
Young sand-grouse differ rernjirkably in one particular from young pigeons, inasmuch as the 
former are hatched covered with a thick down, and are able to run about soon after leaving 
the egg, whilst the pigeon comes into the world very heljiless and much in need of clothing. 
Three eggs are laid by the sand-grouse, and these ^are double-spotted; whilst the pigeon lays 
but two, which are white. The eggs of the sand-grouse are laid in a depression in the ground, 
without any nest. 
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MALE llLAl^K-RKLLIRD SANJl-OUOUSK. 

Yi)Uiig tKUul'groiiHe run directly tliey tire tialchcd, thus dittcriug fruiu 
young jiigouns. 
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CROWNED CRANE. 

7'!n; fvMtlicrs of the (’rest of this bird look not unlike still hairs. 



CKAPTER IV. 

AUKS, GULLS, AND PLOVERS. 


THE AUK TRIBE. 

T he Gni.LEMOT is found all around Britain, and bn^eds wherever the sea is fringed by 
cliffs affording ledges for the reception of the eggs. It breeds in colonies often imniber- 
iiig many thousands, and lays hut one egg, whicli is largi* and jiear-shaped. Since tlie 
guillemot builds no nest, hut lays its egg on the hare rock, this )»eciiliar shape is advantageouB, 
since it revolves on itself, when disturbed, instead of rolling off the ledge into the sea. At the 
same time thousands of eggs fall into the sea every year owing to the bird’s leaving the egg, 

whilst incubating, in too grcMit a hurry. At Lundy 
Island one of the sourc(‘s of amusemt^nt for the ga))ing 
tourist was that of tiring a shot to frighten the birds, 
with the result that, at each shot, showers of eggs 
were knocked off the hedges on to the ro(*ks below. 
The colour of the egg varies intinitely, no two being 
quite alike. This, it has been suggested, is useful, 
as the mother is tluTcby enabled to identify her 
own egg, even when surroiindtMl by hundreds of 
others. The young are covcm’cuI with long down, 
and when big enough, but still unable in fly, are 
taken down by the mother to the sea, Iwirig carried, 
S(»me sjiy, on licr ba<’k : othcu’s say the chick is 
seized by the wing and carried down. 

The Kazoh-hill is nearly, if not (juit«», as common 
on the coasts of i>ritain as the guillemot, from which 
it may l)e readily distinguished by its beak, which 
Bn lUc lion, WaUvr liotliachUd, Tring, is lIlUcll COlllpreSsed froltl side to sid(‘-“ hcMIC(‘ its 

WHITE TEitx, name* of Razor-bill — and d<*eply grooved. In habits 

Tbew two si«cie« of white tera, Hill, Very closely rcsemliles the guillemot, but in one 

res]>ect at least it is a more interesting bird, 
inasmuch as it is related to and closely resembles the now e.xtinct Gukat Auk, the giant 
of the tribe. The smallest British representative, it sliould be mentioned, is the Ijttlk 
Auk, a sj)ecies more nearly allied to the guillemot. It is only a winter visitant to Britain, 
breeding in huge colonies on the inhos|»itabIe sliores of (ireenland atid Icf*hind. 

So (}uaint a bird as the PrrTi.N most certainly finds a ]>lace here. One of its most 
characteristic features is its enormous liill, which is rendered more conspicuous on acaiunt of 
its bright colour. It is bluish at the liase, yellow at tlie tip, and stri|)ed wdth orange. A very 
remarkalde feature of this bill is tlie fact that it is larger in summer than winter, jiortions 
of the sheath being shed in autumn. 

Enormous numbers of puffins breed in Ireland ; myriads breed on Lundy Island. I’he 
Fame Islands, the cliffs of Flamlx>rough, and Scotland are also tenanted by thousiiuds. Puffins 
breed in holes, which they dig for themselves wlien occasion re(juires, but when rabbit-burrows 
are to be had they jirefer these, disj)osse.s8ing the owners without flie slightest compunction. 
Alight, with the puffin, is right, as well as with many other animals. 
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Young puffins, like young auks and guillemots, are hatched covered with long down. The 
parents feed them on fish, which they dej)Osit at the mouth of the burrow twenty at a time, 
and give them to the young bird one by one. When the female is sitting, her mate feeds 
her in a similar way. 

Puffins lay only a single egg, which differs from that of its relatives the Auks and Guillemots 
in being white. The white colour enables the sitting-bird to see it in the dark burrow. 

THE GULL TRIBE. 

To get at the real inwardness of the Gull Tribe, so to speak, we must examine their 
anatomy very closely; then we shall be convinced that they are modified Plovers, and have 
nothing to do with the Petrels, to 
which they bear an undoubted re- 
semblance. 

Terns. 

Terns are gulls in miniature, on 
which account it is jirobable that 
many a visitor to the seashore passes 
them unwittingly. But let him 
watch next time for w’hat look like 
flocks of tiny, long-winged, and un- 
usually active gulls, now hovering 
gracefully in the air, and now suddenly 
plunging headlong like an arrow to 
the sea, with a force and dash that 
will surprise him, now that attention 
is drawn to them. Tliese are terns. 

From their vivacity and forked tails, 
they have been ajjtly named Sea- 
swallows. 

There are several s 2 )ecies of tern. 

Like the Gulls, they have a dis- 
tinctive dress for summer and winter, 
but the sexes are both dressed alike. 

The general livery, as with the Gulls, 
is pearly grey above and pure white 
below — in summer, in some species, 
relieved by a black head. One 
species, the Roseate Tern, has the 
breiist suffused with a most exquisite 
rose-pink, which fades rapidly after 
death, however. Young terns, in their 
first plumage, differ conspicuously from their parents, having much brown intermixed with grey. 

Terns lay about three eggs, wdiich are deposited among the shingle on the beach ; and 
so closely do the eggs, and later on the young, resemble the surrounding stones that it is 
almost impossible to find them. As a rule terns breed in colonies, often numbering many 
thousand birds. 

There are exeej)tions to the rule just laid down as to nest-building. One species of the 
Noddy Terns, for example, builds a nest of turf and dry grass, placed in bushes or in low 
trees. It seems to return to the same nest jear after year, adding on each return new 
materials, till they form masses nearly 2 feet in height. Occasionally it appears to make a 
mud-nest, placed in the fork of a tree; whilst the superb little White Noddy often deposits 
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TJiKNS ON A SIIINOI.K BANK. 

TeniH lay their eggH lUiionK tho uhinglu ; from th«ir coloration, ihetie are dilHcuIt. to 
datect anionji' the Hurronudinf; Htones. 
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its egg on the leaf of a eocoanut-jialm — truly a wonderful site, and still more wonderful when 
we reflect that it is chosen by one of the (lull Tribe. 

About six species of tern commonly occur in the British Islands, and some five or six 
other species occasionally visit them. 


Skimmers. 

The Skimmers arc tern-like birds, 
with a very wide geographical distri- 
bution, occurring in India, Africa, and 

North and South America, and re- 

markable for the very extraordinary ^ 
form of the beak. Tlie upper jaw is 
much shorter than the lower, and both ' 
are compressed to the thinness of a - 
knife-blade. This beak is associated 



with, and is probably an adajibition 
to, an equally remarkable method of 

feeding, wdiich has been admirably ruoto by seUoimtic Photo. ctKi 

described by Darwin, who watched in:uiiis(j.(jt7i.i.. 

them feeding in a lake near Maldonad(». s«. aiiM rnmi \t» hubit ..r fuiiowinir th« nhonu of horrinKM. 

“ They kept their bills,” lie says, 

“wide open, and the lower mandible half buried in the water. Thus skimming the surface, 
they ploughed it in their course ; . . . and it formed a most curious sp(‘(‘tach‘ to Ixdiold a flock, 
each bird leaving its narrow W’akt* on the inirror-lik(* surface'. In their flight . . . they 
dexterously manage with their ])rojecting lower inandibh* to i>lough up small tisli, which are 
secured by the upper and shorter half of their scissor-like bills, ’ 


The Gulls. 


Gulls are larger and 
heavier birds than terns, with 
longer legs, and shorter, 
thicker beaks. Furthermore, 
with one exception, the tail is 
never forked. Like the terns, 
gulls generally breed in 
colonies, and these are often 
of large size. Young gulls, 
when newly hatched, are quite 
active. liuter, when their 
feathers have grown, they are 
found to wear a dress ejuite 
different from that of tlie 
parents. Sometimes the adult 
]>lurnage is gained at the end 
of the first year of existence, 
sometimes not until after the 





- 


Photo tnj SrlotloMtu- Photo. ('o.\ \Par»oo'ii (irfcn. 

YOt'NO l.V Till-: filtilY I'JIAHK OF FM7MA01:. 

Id their dull isrey |dnmaf'c the ynnnu of nil ^iillMars very iinlik 


third year. Gulls feed on . . , r r i 

everything that comes in their way, from fisli caught swimming at tlie surface of the sea to 

worms Tiicked ui» at the plough-tail. . . , , . , 

One of the commonest and best known of all the gulls is jwrhaps the sis-cies known 
as the Black-HEADED Gull, which has become so common in the heart, of busy l>ondon, 
where hundreds may be seen, during the winter months, flying up and down the river, or 
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wheeling about over the lakes 
in the ])arks. The black- 
headed gull receives its jiopular 
name on account of the fact 
that, like some terns and 
some other gulls, in the S 2 :>ring, 
the feathers of the liead 
suddenly acquire a sooty-black 
colour: all trace of this is 
lost in the winter, save for 
two ijatches, one behind each 
ear. 

The eggs of this bird are 
collected in thousands eacli 
s])ring, and sold in I-iondon 
and other markets as lilovers’ 

-A® many as 20,()()() 
have been taken in a season 
from the extensive gullery at 
Scoulloii Mere, in Norfolk. 

Three or four eggs are laid in a nest of rushes, which is always i)laced on the ground in 
marshy and often inaccessible spots. 

The largest of the Gull Tribe is the Great Black-backed Gull, which is, furthermore, a 
<*ommon British bird ; indeed, it is frequently seen flying, together with the last-mentioned si)ecies, 
on the Thames, doing its best to gi‘t a full share of the tit-bits thrown by interested si^ecttitors 
from the various liondon bridges. Unlike the black-headed gull, it has no seasonal change 
of jilumage, but is clad all the year round in the jnirest white, set off by a mantle of bluish 
black. The young of this bird has a quite distinct i)lumage of greyish brown, and hence has been 

described as a distinct s 2 )ecics — tlie Grey Gull. 
This dress is gradually changed for the adult 
lilumage, but the i)rocess takes about three years. 

The Kittiwake is another of the common 
British gulls, breeding in thousands in favourable 
localities on the coasts. Its eggs are dejiosited 
on the narrowest and most inaccessible ledges 
of preeijntous cliffs. This species sometimes 
falls a victim to the fashion of wearing feathers, 
“At Clovclly,*’ writes Mr. Howard Saunders, 
“ there was a regular staff for pre^mring ])lumes ; 
and fishing-smacks, with extra boats and crews, 
used to commence their work of destruction at 
Lundy Island by daybreak on the 1st of 
August, ... In many cases the wings were 
torn off the wounded birds before they were 
dead, the mangled victims being tossed back 
into the water.” And he has seen, he con- 
tinues, “hundreds of young birds dead or 
dying of starvation in the nests, through the 
want of their jiarents’ care. ... It is well 
within the mark to say that at least 9,000 of 
these inoffensive birds were destroyed during 
the fortnight.” 





Photo bp JK F. Piggotti [Leighton Buzzard* 

CURLEW. 

So called on oocount of its note. 





Photo bp \y. F* Piggott] [UighUm Buzzard. 

STONK-CURLKW, OR THICK-KNEE. 

Thu lilumage mu clomdy rMReiiibleM thu onudy Hoil on which thu bird livoH that coniTaliiient is 
CAMily rffiTtud by cninching clnee to the ground. 
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Of the 8KUA-(iULl^ there are several species. Their coloration differs froin that of the 
gulls just described m being confined to shades of bixiwn. One of their most remarkable 
traits is that of i)irac}\ Ihey await their cousins (he Gulls coming shoreward from the sea 
with newly swallowed fish, and then, giving chase, compel the gull, in order to lighten itself 
and escape, to disgorge its hard-won meal. So swift of flight is the skua that the ejected morsel 
is caught before it readies the water. 


Birds of very various size, 
shape, and coloration are included 
in this group— that is to say, 
birds which vary much super- 
ficially, but, it must be under- 
stood, all undoubtedly closely 
related. In England they are 
to he mot with almost every- 
where. The seashore, the lonely 
moorland, the desolate marshes, 
the river’s brink, or the woods — 
all these shelter some one or 
other of the Plover Tribe. Like 
the Gulls, many adojit a dis- 
tinctive ilress for the courting- 
season, which, however, is some- 
times worn by the males only, 
and not by both sexes alike, 
as in the Gulls. One of the 
most striking and familiar 
instances of this change is seen 
in the Grey Plover. In winter 
the jjluinagc of the upjier-jiarts 
of (his bird is dusky grey, that of 
the under-parts ])ure white ; but 
in the spring the former is ex- 
changed for a beautifully varie- 
gated mantle of black and white, 
and the latter becomes uniformly 
jet-black, save tlie under tail- 
coverts, winch remain white. 

In the Dunlin, again, we 
have a similar cliange, the 
upper-parts being in winter grey, 
the under-parts white: in the 
spring the former become black, 
with an admixture of rust-colour, 


THE PLOVER TRIBE. 



notu hi, C. A. Mnn'ttyau) iSiwyrwtt. 

WOOlX.'lK'K. 

Till' friitiilc ii» lur^Kr thuii IIih iiiulu. 






OVSTEII-CATCIIKU ON ITh NKHT. 

Thiw kui m ii liuUow in tl»o jni'unii. Tli« oyHter-catcImr Uoiie of it.i: 

«iiiy of the riovor I'rilM!. iiriii very ilifliiiult t<i iijiiinmcli. 

aiid tliP black in «> far aii tlie breant in concerned, 


but the abdomen remains white. ,, «r ,• i - i >, 41 1 „ „ 

In many of that section of the Plover Tribe distinguished as “ Wadiiig-bmls, the changes 

which take place in the spring in the plumage of the upi«ir^l«ri,s resemble those alre^y 
instanced, but the under-i»irts turn to a rich chestnut instead of black. Ih.s occurs m the 
forms known as the Gouwrrs, Kkots, and Sasdekuso^ for example. 

In aU the instances so far quoted, both male and fema e are coloured alike, but, as lUre^y 
hinted, occasionally the change of plumage aifects the male only. Ihis is the case with the 
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Ruff. The importance of this ex- 
ception is still further increased by 
the fact that the change in coloration 
is accompanied by the development 
of a large frill around the neck, 
surmounted by two large tufts called 
“ears,” and fleshy, brightly coloured 
warts around the beak. The coloured 
picture of the male in its spring dress, 
wliich will be found on another page, 
gives an admirable idea of the tyj)ic«il 
ruflF, but it must necessarily fail to give 
any indication of one very remark- 
able fact concerning this frill and 
the two “ears,” and for this reason — 
no two individuals ever have these 
peculiar feathers of the same colora- 
tion and jiattern. The range of colour 
is certainly not great— tlie changes 
being rung, so to speak, on black, 
wliite, chestnut, bay, and ash-colour. 

Diversification is gained by contrasting 
the “ ears ” with the frill, and adding 
bars or streaks to the light coloration, 
and jmrple, green, and violet reflec- 
tions to the dark. These ornaments when *• showing off, ' Uh> inillct with air, having no 

are donned in a surprisingly short Jike tbo girm buatard. 

space of time, and are discarded as quickly, for they are scarcely coin])teted by the month 
of May, and are thrown off again at the end of June. During the time that this resplendent 
livery is worn the males engage in mimic battles— which may occasionally develop into real 
ones— arranged appirently for the edification of the females, whicdi, it seems, select as partners, 
at least for that season, those which please or excite most. This j)ower of pleasing must 

certainly be considerable, for 
the niff is a polygamous 
species. 

Formerly the ruff was 
a common bird in England, 
but the drainage of the 
fens and iierseciit ion have 
practically brought about its 
extermination. 

At least two groups of 
idovers have succeeded in 
reversing the usual order of 
things in the matter of sexual 
plumage. These are the 
PiiALAROPES — which are 
British birds — and the 
Painted Snipe, in both of 
which the female is more 
brightly coloured and some- 
what larger in size than the 





Pbolt) by IF. F. Piggott] 


OBKAT BU8TAED8. 

The cock im the right ie ehowiag off.” 


[leighton 



DKNIIAM'S BUSTAUIK 
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male. As is the case where this reversal occurs, the duties of incubation full mainly or 
entirely upon the smaller and duller male. It is interesting to note, furthermore, that only 
in the jAalaroiies is there a seasonal change of plumage : in the imiuted snipe the same livery 
is worn all the year round. 

Many of the jdovers have no seasonal change of plumage, but both male and female wear 
all the year round, some a more or less markedly bright-colourcHl livery, as the DorrKHKn and 
Turnstones, others a more sober vestment, as the Oithlews and Snipe, for example. 

The Snipe and Woodcock may be cited as es^iecially instructive forms in this connection, 
showing, in regard to the beak, for instance, undoubt(»(l proof of this structural motliticat ion, 
the result of adaptation to the peculiar method of seeking their food. This beak constitutes 
an organ of touch of great sensitiveness, and is used as a probe, to thrust down into the soft 

soil in the search for hidden worms. ^ 

Of the three species of snipe which occur in Britain, probably the one known as the Common 



riiolo III/ Bill ill fflon) INDIAN IHISTAIIDS. 


BMUrd. very «linrt t.^-. like i..a»y wlier bird, wbieh «ulk mnel. .... «....!>• w..l 


Svipp is most familiar: but it will, irt-rliaps, he new to .some to learn Mint IhiH liinl^ rankti 
as a musical performer, on account of a very extraonlinary “hlealing" or ‘‘(lruinmir.« noise 
I - K .Tivi forth esueciallv durinir the spring of the year-Ihe season of coiirtsliip. We 

" ***^ot llefirilie this noise l)etter, perhaps, 1 han as an nnusimlly higli-i>iteh«l “hum,” pHsluced, 
cannot desenbe the i.iiter hul-feathers hy the rapid vibration of 

It IS Ditches, at a fearful i«we, eart.hwanis. Tl.ese featherH 

the wings as the bir u’npd* and it is interesting to note tliat the characteristic soutnl 

have the t 1 stick and rapidly whirled through the air. 

may be ‘I, the only memb-rs of the Plover Trilw whose Is-aks have 

The snii^ and muny instances could be ciUsl, hut two or 

undergone marked atructi^l ,ike an awl, and the bird is in 

three must suffice. I ^ Cobbuek’s-awl Di ck. In one i«rticular, however, 

ZtSi dita from .rt t.perivS «. it do« t» « excmlingly fin. |«™t, Wl,«. tte 
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Phoiu hy i\ IhinUo] 

KrA>’LKY CUANE. 

TIiIh ihu Huutli Africnii HjiuviuH, 

sha])e of long, sharp, and powerful spurs. 


bird feeds, it walks along in shallow 
water with the curved tip of the 
beak resting on the surface and the 
head moving swiftly from side to 
side, the jaws meanwhile being 
o^^ened and closed with exceeding 
rapidity, and seizing instantly upon 
such small Crustacea and other 
organisms as come in their way. 

Although all the Plovers might 
be described as long-legged birds, 
the Stilts are quite exceptionally 
so, and afford evidence of modifica- 
tion in another direction. Relatively 
to the size of the body, the stilts 
have the longest legs of all living 
birds. They seek their i)rey by 
wading in shallow water, like the 
Avocets, to which they are closely 
related. One sjjecies — the Black- 
winged Stilt — occasionally api)ears 
in Britain. 

Some other members of the 
Plover Tribe — the Jacana of Brazil, 
and the Wateu-piieasant of India, 
Ceylon, and China, for exam])le — 
have enormously long toes, as well 
as claws of great lenglh. 

ParA. Thcse birds are furthermore 

remarkable for the ])osseBsion of for- 
midable wea 2 K)ns of offence, borne on 
the wrist-joint of the wing, in the 
Similar weapons are carried by certain plovers — the 


EuYiTiAN SruK-wiNUED PLovKK, for instance. 


CHAPTER V. 

BUSTARDS AND CRANES. 

T ie Plover Tribe, Bustards, Cranes, and Rails form a large group of diverse but probably 
closely related forms. 

Of the Bustards, the most interesting and important species is the Gkeat Bustard. 
About a huiulred years ago this magnificent bird might have been seen any day in such 
favoured lociilities as the Yorkshire and Lincolnsliire wolds, the Norfolk and Suffolk “ brecks,'’ 
the heaths of Newmarket, or the downs of Berkshire and Wiltshire. It owes its extermination 
to several causes, foremost among wdiich must be reckoned the reclaiming of waste land and 
improved methods of agriculture. “The bulk of its body,” says Professor Newton, “renders it 
a conspicuous and stately object; and when on the wing, to which it readily takes, its flight 
is not inferior in majesty to that of the eagle.” Tlie expanse of the outstretched wings of a 
great bustard is 8 feet, or even more; and the weight of the male may even exceed 35 lbs. 
The female is smaller. 
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To see the great bustard in a wild state to-day, one 
would have to travel to Spain. And if one could make 
a j)ilgriinage for this i)urpose during the birds* courting- 
season, some very wonderful antics on the part of the 
male w’ould be witnessed. These antics make up what 
is really a very elalx)rate love-display. In this perform- 
ance the bird inflates his neck with wind, draws his 
head closely down on to the back, throws up his tail, 
so as to make the most of the pure white feathers 
underneath, and sticks up certain of the quill-feathers 
of the wing in a manner that only a great bustard can. 
Certain long feathers ])rojecting from each side of the 
head now stand out like the iquills of the ]K)rcu[)ine, 
forming a sort of chfivaL-de-frifte on either side of the 
head, and complete the picture, whicli, in our eyes, 
savours of the ludicrous. The inflation of the neck is 
brought about by filling a sj^ecially developed wind-bag 


Photo hy St'htdtwfu' Photo. Co , Purnon'ii Grcni, 
MANCHUUIAN’ CllANE. 

Tht! piebald plumage of iliici aiiocieH ia diatinctive. 


between the gullet and the skin 
with air through a small hole 
under the tongue. For many years 
it was believed this bag was used 
as a sort of water-bottle, to enable 
the bird to live amid the arid 
vrastes which were its chosen 
haunts. We now know what its 
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Photo by Schf^Mlic Photo. Co., Pui'»on'» Orem. 
WATTLED CBAA'E. 

fio oalltfd from the ]Mndent lapiwta of the throat. It ia 
a South African aiieoiea. 



Photo hy SeholtMtir Photo. Co.\ [Co/WH’d Orven,. 

(JOMMON CllANK. 

Ttiu note uf the crane ih aononuiH and triiiii^tet'Uko 


real use is. Visitors to the Natural History jMuseiiin 
in I^ndoii will find, beautifully mounted, a male bustard 
“in the act of showing off,” as it is calleJ, and hard by a 
dissection of the head and neck, showing this wonderful 
wind-bag. 


Cjianes. 

One of the most beautiful of this group of 
peculiarly handsome birds was once numbered among 
British birds ; now, alas ! like the bustard, it is one of 
the rarest visitors. Till the end of the sixteenth century 
the Common Crane reared its young in the fen-lands. 
In Saxon times we read of a request being made by 
King Ethelbert to Boniface, Bishop of Mayence, begging 
him to senrf'over two falcons suitable for flying at the 
cranes in Kent, In one case, at a feast given by Arch- 
bishop Neville in the reign of Edward IV., as many as 
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204 cranes figured in the menu. Later, it is 
interesting to note, they seem to have fallen 
somewhat into disfavour, since we read of a 
Dr. Muffet, of Wiltshire, somewhere about 1570, 
declaring cranes to be “ distinctly unfit for sound 
men’s tables. . . . Yet being young, killed 
with a goshawk, and hanged two or three days 
by the heels, eaten with hot gelentine, and 
dro\vned in sack, it is permitted unto indifferent 
stomachs.” 

The nest is placed on tlie ground, and 
contains from two to three eggs. The young 
are covered with down, .and, like plovers and 
bustards, run as soon as hatched. 

The cranes, like many other l)irds, notably 
some of the Plover Tribe, occasionally indulge 
in spirited outbursts of dancing. Mr. Nelson, 
writing of the birds of Alaska, tolls how one 
day he was watching two cranes enjoying 
themselves in this manner. The male suddenly 
“wheeled his back towards the female and 
made a low bow, his head nearly touching the 
ground, and ending by a quick leap into the 
charmer, whom he greeted wdih a still <le(‘| 
by his side. She replied by an answering Ur 
other in a series of spasmodic hops and sIji 






hwtu hff S,MtuhV VhJtn. ro, ) I Cil (h f f‘«. 

Sr.UlKMA. 

A Sontb Aiiicilwin nt '*** n liitml to t])o 

binli* of invy. 

air. Anoth(*r ]>iroiiette brought him facing his 
IT how, his wings ni(‘an while hanging h»osely 
and hop, and then each tried U) outdo the 
rts, mixed with a s(‘t of comically grave and 


ceremonious bows.” , i 1 ii t.:„ ........a ii.c, 

(V.inc» vary much in general api)Panuico. Smic s|K‘cies have much ol the nkin roiiml li t 

Uend bare and brilliantly coloured, sucb us the SAlifs Ckank of Imlia ami the (.ROWNKD ( iiani,. 

The. White and Wiiooi'ING Ckanrs am binls of wondrous Imauty. Tl.e brsUiained speeu^ 
has ^-en not inaptly calle,l the “lily of binls.” The whole plumage, with the exception 


the black quills, is white. The 
legs are red, as is also the 
face. Dr. ('ones, au American 


ornithologist of great reputt*, / 

relates how he once mistook 


one of these birds— the 

WilooriNG-CRANK— for an 

antelope. Ife and a com- 
panion saw what they “took 
to be an antelope standing 
quietly feeding, wdth his broad 
white stem tow^ard us, and 
only al)OUt 500 yards off. We 
attempted for at least fifteen 
minutes to ‘ flag ’ the creature 
up to us, waving a handker- 
chief on a ramrod. . . . This 
proving unavailing, my friend 
proceeded to stalk the game, 
and crawled on his lielly for 
about half the distance before 
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the ‘antelope' unfolded his broad black-tipped 
wings and flapped off, revealed at length as a 
whooping (white) crane.” 

Another very remarkable species is the 
Crownkd Crane. This is an African species, and 
takes its name from the tuft of curiously modified 
feathers on the top of the head. The coloured 
plate gives a good idea of its general appearance. 

The Seriema. 

This is a very hawklike-looking bird ; indeed, 
by some ornithologists it has been regarded as 
closely allied to the Hawks and Eagles, and 
more esjiecially to the Secretary-bird (page 467). 
Iteally, how’ever, it is a very ancient kind of crane. 

The Trumi’ETEHS, the CoURLANS, the Kagu, 
and the Sun-hittern are other ornithological 
puzzles. Conccniing the i)recise affinities of these 
birds much is yet to be learnt; they are, how- 
ever, undoubtedly related to the Cranes. The 
last mentioned is a small bird, with wonderfully beautiful wings, which it displays with great 
effect to its mate during the court in g-season. 

CilAPTEll VI. 

GREEKS AND DIVERS, PENGUINS, AND TUBE-NOSED BIRDS. 


rjlIlE (irobes and Divers 
JL are represcntjitives of 
an exceedingly ancient 
type, and aie in many ways 
besides very interesting. Doth 
are common British birds. 
The greater jiart of their lives 
is S 2 )ent upon the water, and 
to suit tins acpiatic existence 
their bodies are s])ecially 
modified. One of the ])rincipal 
features of this modification 
is seen in the })Osition of the 
legs. These, by a shortening 
of the thigh-bones in the 
grel)es, leave the body so far 
back that when the bird walks 
the body is held vertically. 
With the divers walking has 
become an impossibility, and 
they can only move on land 
on their bellies, pushing 
themselves along with the 
feet. Both grebes and divers 




J'hotu by V'. K {/.dykton MussatH. 

e.UKAT CHESTED GREIIE. 

Yonng grelM'tt in down are bomitifullj Htrii»ed. 


These very luuidHoiiie birds breed in Scotland. 



iViOto by Q. ir. If t^wn d; Co., LtO.} 


lAbcrtiten, 


ItCK^K-HOPPEU PENfJUIN. 

The name Rock-hopi « liopiilng over boaMen of rock. 

4211 
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are expert swimmers, and dive with the 
greatest ease, remaining long under water. 
The grebes haunt ponds, lakes, and broads; 
the divers prefer the open sea. Both feed 
on fish. 

Grekes. 


Of the numerous species of grebe, the 
most familiar are the Great Crested Grehk 
and the little Dabchick. The former has 
suffered grievous persecution for the sake of 
its beautiful breast-feathers, which Fashion 
decreed should be worn by the gentler sex 
in the form of muffs or hats. Thus a price 
was set upon the head of this beautiful and 
harmless bird, and its ranks were sj)eedily 
thinned. Some species wear during the 
nesting-season beautiful chestnut or golden 
“ ears,’" horns,” or “ frills ” on the head and 
neck. The Eared Grebe is especially magnifi- 
cent at this time. 


Divers. 

These, as already remarked, are sea- 
loving birds, but they breed inland on the 
shores of lakes. There are not many s|)ecies 
of divers, but, like the grebes, they tissume 
a si)ecial dress during the nesting-season, more 
beautiful than the winter dress. 







Fholobff Jr, P. Ikindu, F,Z.S.] 


[livtji'iU'a Pai’k. 


ni-ACK-rOOTEP ]*EN(J IT r^^. 

Tliin liird, alw) known ns the (Ta]ie or brevdti ia 

bnrrowH or uinlcr ledgi'H of r<ick. 


THE PENGUINS. 

The Penguins may justly be called wonder- 
ful birds, and they are undoubtedly of very 
ancient descent. For countless generations the 
sea has been their home and refuge, and, in 
consequence, flight has been abandoned in ex- 
change for increased swimming-powers, which 
have been gained by transforming the wing 
into a paddle. This transformation has resulted 
in flattening the wing-bones— and so increas- 
ing the surface of the hand and arm whilst reducing its thickness— and the suppression of tlie 
quill- feathers. The result is a bJade-like paddle closely resembling the paddle of the whale, 
the turtle, or the extinct fish-lizards. With this organ they cleave their way through the water, 
often far below the surface, in pursuit of food, just as of old their ancestors did through the 
air. In other diving-birds the wings are kept closely ] Tressed to the side of the body when 
under water, whilst the locomotion is effected by the feet. The iienguin’s legs, in consequence 
of diminished use, have shortened considerably. But besides the wings and legs, the feathery 
covering has also undergone a certain amount of change. Tliis has been effected by increasing 
the size of the shaft of the feather and diminis^ifig the vane ; as a result, on the front part 
of the wings these feathers look more like scales than feathers. 

Professor Moseley has vividly described the appearance of a flock of j)enguins at sea. He 
writes from Tristan d’Acunha : “ As we approached the shore, I was astonished at seeing a 
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ftboal of what looked like extremely active, very small porpoises or dolphins. . . . They showed 
black above and white beneath, and came along in a shoal of fifty or more . . towards the 

shore at a rapid {)ace, by a series of successive h^aps out of the water and leiij>s into it 
again. . . . Splash, splash, went this marvellous shoal of animals, till they went splash thnmgh 
the surf on to the black, stony beach, and then struggled and jumped up amongst the boulders 
and revealed themselves as wet and dripping ])enguins.'’ 

Idke their relatives in other parts of the world, penguins breed in huge communities known 
as “rookeries,” a rookery being peopled by tens of thousands. Their nests, made of small 
stones, are jdaced among the tall grass and reached by beaten ])athway.s, exceedingly dithcult 
to walk through. Professor Moseley thus de.scribes a rookery”: “At fir-t you try to avoid the 
nests, but soon find that impossible; then, maddened almost by the pain [for th(»y bite furiously 
at the legs], stench, and noise, you have recourse to brutality. Thump, thuin]>, goes your stick, 
and at each blow down goes a bird. Thud, thud, you hear from the men ludiind you as they 
kick the birds right and left off the nests; and so you go for a bit — thump, smash, whack, 
thud, ‘eaa, caa, urr, urr,’ and the path behind you is strewn with the dead and dying and 
bleeding. Of course, it is horribly cruel thus to kill whole families of imuMumt. birds, but it 
is absolutely necessary. One must cross the rookeries in order to exi)lore the island at. all, 
and collect the plants, or survey the coasts from the heights.” 

Penguins feed jirincipally on Crustacea, molluscs (“ shell-lish and small fish, varied with 
a little vegetable matter. Although the legs are very short, i>engiiins yet, walk with eas(% and 

(*an, on occasion, run with considerable speed. It would aj>i)ear, lmw(‘vc‘r, as if the* largest of 

the tribe, the Emcerok-PENGUIN, had become somewhat too biillvv to run ; for when speed is 
rieeessJiry it lies down upon the snow and pro[)els itself with its feet, travelling, it is said, in 
this manner with incredilde speed. 

Penguins, though confined to the Southern llemisph(*re, enjoy a wide range* and (*very 
variety of climate. They are found on the Antarctic ice, on the shores of South Africa, 

South America, Australia, New Zealand, and inhabit many ishuuls of tlu* soutlK*rn seas, 
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notably the Falklands, Ker- 
guelen, and Tristan d’Acunha. 

In size ])eiiguins vary greatly. 

The largest is the Emperok- 
PENGUIN of the Antarctic seas ; 
scarcely smaller is the King- 
penguin of Kerguelen Island. 

Tlie emperor-penguin stands 
some 3i feet higli, and may 
weigh as much as 78 lbs. The 
Gentle Penguin, or “Johnny” 
of the sailors, is next in size, 
being but little smaller than 
the king-])enguin ; this sj)ecics 
inhabits Kerguelen Island and 
the Falklands. The CltESTED 
Penguins, or ItocK-iiorPEUS, of 
which there are several species, 
are much smaller; they occur 
in the Falkland Islands, New 
Zealand, and the Antarctic. 

The South African form is known 
as the llLACK-FOOTED Penguin. 

Its nearest allies are Humboldt’s Penguin of Western South America, and the Jackass-penguin 
of the Falklands. The smallest of all is the little Blue Penguin of South Australia and New 
Zealand, standing only 17 inches high. 

THE TUBE-NOSED BIRDS. 

Until recently these birds were believed to be closely related to the Gulls, but it is 
now generally agreed that they are really distant relatives of the Divers and Penguins. Tlie 
association with tlie Gulls was ])ardonable, for they certainly bear a superficial resern])lanee 
to them. The birds now under discussion may be readily distinguislied from the Gulls by tlie 
fact that the nostrils ojien into a lube on the to]> of the beak, or a jiair of tubes, one on 
either side — hence the name of the group. lake the Gulls, they are sea-birds and web-footed. 
Tlieir young are downy and for a time helpless. One egg is laid, which is white, and in some 
cases s^iotted with red at the large end. As a rule no nest is made, but the egg laid on the 
bare ground, in a hole or burrow or in crevices of rocks. The Albatrosses build a nest of 
earth, tufts of grass, and moss, the whole structure raising the sitting-bird \yell above the 
ground. The (iiant and Fulmar Petrels also build nests. The albatross is said by Professor 
]Mosel(»y to hold the egg in a pouch while sitting, as in the case of the king-penguin. The 
nature of this pouch has never bceii described. 

Although ocemTing in the seas of all i)arts of the world, the Southern Hemisphere must 
be regarded as their headquarters, since here the greatest number of species are found. All are 
carnivorous, and — with the exception of one small group, the Diving-petrels of the Strait of 
Magellan — are birds of powerful flight. A large number of species belong to this grouji, but 
an enumeration of all would be wearisome. A few of the more striking have, therefore, b6en 
selected for descriiition. 

The Albatrosses. 

It was an albatross which brought such woe,.uiK)n the ancient mariner whose pitiful story 
is so feelingly told by Coleridge. But the tables are occasionally turned, for men falling 
overboard in southern seas are liable to be attacked by these ix)werful giants. The albatross 
is mostly renowned for its majestic flight. Mr,. F'roude has given us a wonderful description 



rUoUi bjf \y. A JMxndo, h'^Z.a.l [iieifi.iit'6 ravk, 

KINO-PEKGTJIN. 

Tbib ib ono of the largeei of the PunguiuM. 
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of this flight, which is quoted with approval by Professor Newton. It runs as follows ; “ The 
albatross wheels in circles round and round, and for ever round the ship — now far behind, now 
sweeping jmst in a long, rapid curve, like a ]>erfect skater on an untouched field of ice. 
There is no eiBfort; watch as closely as you w*ill, you rarely or never see a stroke of the 

niighty pinion. The flight is generally near the water, often close to it. You lose sight of 

the bird as he disappears in the hollow between the waves, and catch him again as he rises 
over the crest; but how he rises and whence comes the propelling force ivS to the eye 

inexplicable: he alters merely the angle at vrhich the wings are inclined; usually they are 

parallel to the water and horizontal ; but when he turns to ascend or makes a change in his 
direction, the wings then point at an angle, one to the sky, the other to the water.’* 

Professor Hutton, speaking with similar enthusiasm of the wonderful flight, gives us, 
however, another side to the picture. “ Suddenly,” he say«, ‘‘ he sees something float ing on the 
water, and prepares to alight; but how changed he now is from the noble bird but a moment 
before, all grace and symmetry ! He raises his wings, his head goes back, and his back goes 
in; down drop two enormous webbed feet, straddled out to their full extent; and with a hoarse 

croak, between the cry of a raven and that of a sheep, he falls ‘souse* into the water. Here 

he is at home again, i)reasting the waves like a cork. Presently he st retches out his neck, and 
with great exert^ion of his wings runs along the top of the water for seventy or eighty yards, 

until, at last, having got sufficient impetus, he tucks up his legs, and is once more fairly 

launched in the air.’* 

For the wonderful photographs of the albatross at home we are indebted to the Hon. Walter 
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ALBATROSSES ON LAYSAN ISLAND. 
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Kothschild. They are from his book on the avifauna 
of Laysan Island, in the North Pacific. Unfortu- 
nately for the albatrosses and other birds, traders 
have been attracted to I^aysan for the sake of the 
guano deposits. The birds were strictly protected 
during the occupation of Mr. Preece, but when he 
left they had no friend to shield them, and their 
eggs were taken in cart-loads, as the accompanying 
photograph shows. 

When an all)atross makes love, Professor Moseley 
tells us, he stands “by the female on the nest, 
raises his wings, sjireads his tail and elevates it, 
throws up his head with the bill in the air, or 
stretches it straight out forwards as far as he can, 
and then utters a curious cry. . . . Whilst uttering 
the cry the bird sways his neck up and down. The 
female responds with a similar note, and they bring 
the tips of their bills lovingly together. This sort 
of thing goes on for half an hour or so at a time.” 

There are several diff'erent kinds of albatross. 
The largest measures over 11 feet across the out* 
stretched wings. They are inhabitants of the southern 
seas. 

After the Albatrosses, the largest bird of the 
group is the Giant Petrkl. The sailors call 
it “Break-bones,” “Nelly,” or “Stinker.” In habits 
it differs much from its aristocratic relative the 
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Photo hy j). U\ [Methmrm. 

WHITK-CAPPRI) ALBATROSS ON EGG. 

PrufoHscir Moaoley deHcrilicM tho enf? of the ulhatross ivh 
held iu a fkoit of poiiuh. 


albatross, haunting the coasts in search of dead seals and whales, and the bodies of other 
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By permianon qftha Hon, Walter RoihachiUPl [Tring, 

CARTING ALBATROSS EGGS ON THE ISLAND OP LAYSAN. 

At one time these l)ird« were jirotccted ; os thia photograph testifieii, this is no longer the caae. 


birds. Professor M oseley aptly 
likens it to the vulture : “ It 
soars all day along the coast 
on the look-out for food. No 
sooner is an animal killed 
than numbers a])])ear as if 
by magic, and the birds are 
evidently well acquainted with 
the usual iiroceedings of 
sealers, who kill the sea- 
elepliant, take oft’ the skin 
and blubber, and leave the 
carcase. The birds gorge 
themselves with food, just like 
the vultures, and are then 
unable to fly. I came across 
half a dozen at Christmas 
Harbour in this condition. 
We landed just ojiposite 
them ; they began to run to 
get out of the way. The 
men chased them ; they ran 
off, spreading their wings, but 
unable to rise. Some struggled 
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into the water and swam away, but two went running on, gradually disgorging their food, 
in the utmost hurry, until they were able to rise, when they made off to sea.” 

The Fulmar Petrel is a llritish lurd. On St. KiUla, Professor Newton tells us, from 
18,000 to 20,000 young are killed in one w^eek in August, the only time when, by the custom 

of the community, they are allowed to be taken. These, after the oil is extracted, serve the 

islanders for winter food. 

The Storm-petrel is a small bird which breeds abundantly in St. Kilda and the Orkneys, 
and so fearless that it will allow itself to be taken from the nest by hand. Immediately 
this is done, the bird vomits a quantity of jmre oil from its mouth. The wdld-fowlers 

make use of this habit, ca])turing the bird, collecting the oil. and setting the prisoner free 
again. A story is related of a storm-jietrel which was ko])t in a cage for tliree weeks. It 

was fed by smearing its breast witli oil, which the bird swallowed by drawing the featliers 
separately through its beak. These birds are popularly supposed to be seen only before 
stormy weather, and therefore are not welcomed by sailors, who call them “Dt^vil’s Pirds ” and 
‘‘Witches.” This bird seems to commend itself to some i)alates; thus the late ]\lr. Seeboliin says : 

Cooked on toast, like sni])e, we found them delicious eating, very rich, but not at all iishy, * 

We cannot refrain from a brief mention of tlie remarkable little DivlNit-PETUEL — remarkal)le 
because of its unlikeness to all the other Petrels and its strong res(‘mblance to the Auks. 
But its tubular nostrils and certain anatomical characters proclaim its true affinities. “ lliis 
is a petrel,” says Professor Moseley, “that has given uj> the active aerial habits of its allies, 
and has taken to diving, and has become specially modified by natural selection to suit, it 
for this changed habit, though still a jjotnd in essential structure.” On t wo occ'asioiis Prolessor 
Moseley met with them in the Strait of Magellan, and describes the water as lading covered 
with these birds in flocks extending over acres, which were made black with them. 
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ClTAFrER VI 1. 

STORKS, IIKROKS, AND PKhlCAN TRJRK. 

IHE Storks, Herons, and Pelican Trilie form a f,Toui) of closely allied but externally v«*ry 
unlike birds, disbuitly related to Ibo Petrels on tbe one band, and the (Vanes and 
Hawk Tribe on tbe other. 

Tiik Stokks, 

There are few birds which have lifrured 
more j.rominently in tbe realms of fairy- 
tale and fable Ilian tbe WlliTK SroiiK. To- 

- day it is almost universally held in affectionate 

regard, and in Holland, Denmark, ami (lermany 
>• - is afforded the stric-test, jirotoetion, every 

V effort Iteing made, in localities where it is 

l»lentiful, to induce it. to build its nest 
ujKin the bous('-roof. Sometimes, to effect 
this, its fondness for a sbige of some sort 
tieing known, a cart-wheel is set uj., and 
this genenilly j.roves successful, tbe grat.<*ful 
binl erecting thereon its nesl.. Once 
o(;cui»ied, it may be held by several genera- 
tions of tenants ; and year by year additions 
are made to the nest, so that tlie original 
shallow structure at last attains a height 
of several feet. The material used in its 
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FULMAR PETREL. 

Like the vulture, this bird will so gorue itself with foiHl us to be unable, for 
11 time, to fly. 
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construction consists of sticks and other substances. He considers himself a fortunate man 
indeed who can boast a stork’s nest on his house. 

To show how widespread is the regard in which this bird is held, we may mention that 
in Morocco, according to Colonel Irby, “almost every Moorish hovel has its stork’s nest on the 
top, a pile of sticks lined with grass and i)almetto-fibre,” and he goes on to relate that in 
“Morocco and Fez, and some other large towns in the Moorish Empire, there is a regular 
storks’ hospital, and that, sliould one be in any way injured or fall from the nest, it is sent 
to this institution, or rather enclosure, which is kept up by subscriptions from wealthy Moors, 
who regard the stork as a sacred bird.” 

Though the nest appears to be generally placed ui)on buildings, it is, when these fail, 
built in trees, and the selection of such sites must be regarded as rej^resenting the original 
practice of the species. 

The stork is one of the very few birds which appear to be quite dumb. It sup]ilies the 
want of a voice by a very remarkable cla])ping noise made by the long, homy beak. But even 
this noise is rarely made, and ap}*)ears to be prompted by unusual excitement. “During 
the breeding-season,” Mr. Howard Saunders tells us, “ storks keep u]) a clappering with their 
bills, and this sound may frequently be heard proceeding from a number of birds circling in 
the air at such a height as lo be almost invisible.” 

The affection displayed by storks for their young is j)roverbial. They feed them by 
thrusting their beaks down into the gaping little mouths, and injecting the half-digested 
remains of their last meal, which may rejwesent reptile, frog, or fish, varied by a small 
mammal, young bird, worms, or insects. 

The white stork is a really beautiful bird. Except the quill- and some of the smaller 
wing-feathers, which are black, the plumage is snow-whit^e, whilst the bill and the legs are 
bright red. like the swallow, it performs extensive migrations, travelling in flocks, number- 
ing many thousands, at an immense height. 

Scarcely less beautiful is the Black Stokk, 
and, like its white-idumaged ally, it is also 
an occasional visitant to Britain. It is a 
handsome bird, having the plumage of the upper- 
parts black, richly glossed with j)urple, copper, 
and green ; the iinder-])arts pure white ; and the 
legs and beak red. But it is far less sociable, 
and consequently less known, than the white 
stork, shunning the haunts of men, and seeking 
seclusion for its nest in the lofty trees of large 
forests. 

The largest members of the Stork Tribe 
are the Adjutant-stohks and Jahihijs. The 
adjutants are also, to our eyes at least, singu- 
larly ugly birds. In spite of this very natural 
disadvantage, they have won a very high place 
in the regard of the people among whom they 
dwell, on account of the fact that, both in 
Africa and India, they perform, with the 
vultures, the w^ork of scavengers. Yet there 
is something of quaintness about these birds, 
if they are watched from a distance too great 
ft) reveal the character which imparts the ugli- 
ness to which we have referred, and their actions 
not seldom border on the grotesque. The name 
Adjutant has been bestowed upon them on 
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WHALE- HEADED STORK. 

A rare si^eciaa, remarkable for the bngf niae of the beak. 
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account of the peculiar gait, which bears a fanciful resem- 
blance to the measured pacing of an officer on })arade. Like 
all the Storks, they have large bodies and very long legs, but 
they have outstri{)])ed all their relatives in the enormous size 
of the beak. The features which have earned this unenviable 
reputation for ugliness are the peculiarly unkempt and 

unwashed appearance of the liead and neck. These are but 
scantily clothed in very shabby, brown-looking down-feathers ; 
and the neck is iniide still more, we might almost say, 

repulsive by the presence of a 
large bare pouch, wliich can 
be distended with air to an 
enormous size at will. The 
Arabs, on account of this pouch, 
call the species resident with 

them “ The Father of the 

Leather Lottie.” Some, how- 
ever, say that the correct trans- 
lation of the native name 










Photo by ir. P. JHituio, F.Z.S.y Park, 

ADJUTANT-STOIIK. 



The curious wind-biig is ^cll shown. 

would be “The Father of the 
Beak.” But it is not only on 
account of tlieir scavenging 
jiropcnsit ios that the adjutants 
are esteemed, for it is from 
the under tail-(!overls of those 
birds that the much-])rized 
“ marabou ” or “ comcrcolly ” 
feathers are obtained — at least 
the finest kinds ; for some 
ai>]jear to be furnished by that chief of scavengers, the vulture. 
-More precious still “ is the celebrated stone called Zahir 
mora, or jioison-killer, of great virtue and repute as an anti- 
dote to all kinds of poison,” to be ]irocured only by si>litting 
open the head of the bird before death. Needless io say, 
the existence of this stone lives only in popular superstition, 
though how many poor birds have fallen victims thereto is 
not pleasant to contemplate. 

Adjutants choose almost inaccessible pinnacles of rock on 



Photo by ir. P. Panda, F.Z.S.^ JtffKnt'H Park, 
AUJUTANT-STOUK. 

ThtH Hliowii the bird in ti rather unusual 
attitude. 
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Photo by Sclwlmlic PlMto, Co,^ Parson' » Oj'een„ 
JABIBU STOBK. 

Thin bird stands between 4 and 5 feeb high. 
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which to build their nests, though they sometimes nest in trees. From two to four white 
eggs are laid, from wliich, if all goes well, as many young, covered with fliiffly white down, 
are hatched. 

The Jabirus are distant relatives of, and scarcely iidcrior in size to, the Adjutants. There 
are three species, one occurring in the Indian reninsula, New Guinea, and Australia, one 
in Africa, and one in South Amt'rica. It is to this last sj^ecies that the name Jabiru 
correctly applies. Furthermore, there can be no doubt that it is one of the handsomest 
of its tribe. The whole plumage is pure white, and the upi)er- parts are made additionally 
resi^lendent by an indescribable satin-like gloss. The beautiful whiteness of its jdumage is 
enhanced by the fact that the liead and neck, bill and feet, are jet-black. Some would give 
the palm of beauty to the Afhican SAnDLE-BiL(.t:n Stork. Klack and white, as in the 
American form, are the contrasting “colours”; but the ])luinage of the body, instead of being 
pure white, is jjlentifully enriched with black, with beautiful purple reflections. 



Photo bj,V.LcS 0 U<^ FLAMINGOKS. 
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MovP or less nearly allied to the Storks are several sjiecies ianiiliur enough to the 
More or less ^ y ...w well known irenerally. One of the rarest and most 

professional / .j: ^ of the Nile, remarkable 

interesting of f i,„t equally interesting are ll.e iK.aiitiful 

Al»rt torn „„ lu. 

birds IS the cuiiou.^ beak, . Swans. The tongm^ of this bird, 

foundation laid often ^ ^5 i,„.he8, it forms a i.ile of no mean size. 

6 to 8 inches, with a diameter a ^ go happy as when wading “knee" deep in 

Strangely ^ nest the incu/iation of the eggs is delayed so long 

water, yet after the construction ot tne nest 
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that before they are hatched 
the water has disappeared, 
leaving a burning i)lain 
of sun-baked mud. On 
the top of this nest 
the parent sits vrith its 
long neck neatly curled 
away among the back- 
feathers, with its long legs 
doubled up, and projecting 
behind her for some dis- 
tance beyond the tail. 
Until quite recently it was 
believed that the bird incu- 
bated its eggs by sitting 
aatride the nest, tlie length 
of the legs forbidding any 
other position : this has 
now beeii proved beyond 


*Knight\ [Aidcr^hnt, cavil .to be an entirely 

FLAMINGOES. • • 

On account of tlie Mwan4ike neck and “Htminers” along the edgew of the beak, theae birds errOUeoUS OpiniOn. 

have been regarded as long-legged iiieiiibers of the Duck Tribe, but they seem more nearly roluted xlie CggS, tWO in 

to the Storks. number, are peculiar in that 

they are encased in a thick outer chalky coat, which qji removal reveals a greenish-blue shell. 

The characteristic crooked beak of the adult is not at all apparent in the young bird, 
and only appears as it approaches maturity. 


The huge flocks in wliich these birds consort are graphically described by Mr. Abel 
Chapman as follows: ^‘In herds of 300 to 400, several of which are often in sight at once, 
they stand feeding in the open water, all their heads under, greedily tearing uj) the grasses 
and water-plants from the bottom. On approacliing them, which can only be done by extreme 
caution, their silence is first 


broken by the sentries, who 
commence walking away with 
low croaks ; then hundreds of 
necks rise at once to full 
extent, every bird gaggling 
its loudest, as they walk 
obliquely away, looking back 
over their shoulders, as though 
to take stock of the extent 
of the danger. Pushing a 
few yards forward, up they all 
rise, and a more beautiful 
sight cannot be imagined than 
the simultaneous spreading of 
the crimson wings, flashing 
against the sky like a gleam 
of rosy light. In many 
respects these birds bear a 
strong resemblance to geese. 
Like them, flamingoes feed 
by day ; and great quantities 



PlMht by W. V. iHxado, /'.Z.&J IRuymVt Park, 

EUROPKAN FLAMINGOES. 

These birds breed in the South of France and Si>ain. 
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of grass, etc., are always floating about the muddy water when a herd has been feeding. Their 
cry is almost indistinguishable from the gaggling of geese, and they fly in the same catenarian 
formations.” 

The Spoonhills and Ibisks also belong to the Stork Tribe. The former are remarkable 
chiefly for the strange spoon-shaped bill : one species, a few hundred years ago, nested in 
England. This remarkable l)eak is associated with a jieculiar method of feeding, W'ell described 
by the late Mr. Wolley. During the operation, he says, “the beak was ]>assed sidew'ays 
through the water, and kept open till something ]>alatable came within its grasp; but the 
action by which the bird effected this was most, singular; for instead of hirning only its 
head and neck, it turned its vrhole body from left to right and from right, to left., like 
the balance-wheel of a watch ; its neck stretched out and its beak immersed per])endieulnrly 
to about half its depth : this semicircular action was kej^t up with great vigour and at 
a tolerably quick inarch.” 

A graphic description by Mr. Alfred Crowley ot a visit to the breeding-haunts of tlie 
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SPOOXBIJ.L. 

Si) calli-il on account of its Biioon-MhaiH-il hiii. 


ritafuhif ir. y. r.X.s.\ [Hnfial’H furk. 

SACIIKI) I ins. 

Sacroil t<» the unriciit KfeyjitiHiitt, it in ti* thu ii.-il;iy 

UH " Kathur Juhn." 


BiKwnbill, iilwut fifteen miles from Aiuslcrdain, in 1884, is well worth r<.i.ro(lucing li<-re : -Taking 
a small boat in tow, wc were ])unt.'<l lu-ross tlie oinm waller, over which were flying nnmlK-rs 
of saml-martins, swifts, common and hhick terns and bhuik-heiuled gulls, the reeds iM-nig full 
of coots, moorhens sedge- and reed-warhlcrs, etc., and in the distance wc saw, rising alwve 
the reeds occasionally, a small spoonbill or purj.le h.-ron. On nearing a large mass of n^eds, 
one of the boatmen struck the side ..f the j.unt with the jsde, when u], rose some fafty 
spoonbills and eight or ten purple herons; and as we came closer to the reeds there were soon 
hovering over our heads, within easy shot, some 200 of the former, and fifty or sixty of the 
latter. Strange to say, not a note or sound escaiK-d from the sjaionliills, and only a few 
croaks from the herons. On reaching the reeds, we moored our jiunl, and two of the irieri, 
wadinc in the mud, took us in the small lioat about fifty yards through the reeds, where 
we fotnd ourselves surrounded by siKxmbills’ nests. They were placed on the mud among 
the reeds, built about 1 foot or 18 inel.es high and 2 feet in diameter at the bottom, 
tanerine to 1 foot at the top, where there was a slight depression, in whicl. lay f.^ eggs, 
or in inost cases four young birds, many ready to leave the nest, and several ran off as we 



442 


The Living Animals of the World 

approached. In the nests with young 
there was a great difference in age 
and size, one being about a day 
or so old, and the oldest nearly 
ready to leave the nest — some two 
or three weeks old — so that evidently 
the birds lay their four eggs at 
considerable intervals, and begin to 
sit on dejiositing the first. After 
wandering about, a matter of diffi- 
culty on account of the mud, we 
found a clutch of only three eggs, 
and one of four, wliich I managed 
to blow. We also obtained two 
clutclics of eggs of the jmrple 
heron, but some of the latter had 
young.” 

The Ibises, though much alike 
in form, are strangely diverse in 
colour. One B))ecies was sacred to 
the ancient Egyptians. The rever- 
ence and affection they showed to 
this bird, above all others, is i^rob- 
ably largely due to its migrating 
habits, which obtained in that far past just as they do to-day. The naturalist Brehm says 
on this subject: “When the Nile, after being at its lowest ebb, rose again, and the water 
assumed a red tinge, then the ibis apjieared in the land of the Pharaohs as a sure guarantee 
that the stream— the giver and preserver of life, which the people in their ] profound reverence 
raised to the rank of a god — w’ould once again empty the well-si)ring of ])lenty over the 
thirsty land. Tlie servant and messenger of an all-bounteous Deity comirmnded of a necjcssity 
a reverence of a poetic and distinguished character, by reason of its importance : he too 
must be a god.” 

Another species, the Glossy Ibis, occurs sometimes in Britain. Perhaps the most beautiful 
of all is the Scarlet Ibis of America, numbers of which (;an be seen in the Zoological 
Gardens of Ijondon. On account of the curved, sickle-shajied bill the Ibises were at one 
time believed to be related to the Curlews : this, however, is now known to be quite incorrect. 

It was at one time believed that “the ibis [was] adopted as a i)art of the arms of the 
town of liiverpool. This bird is termed a Liver^ from which that flourishing town derived its 
name, and is now standing on the spot where the Fool was, on the verge of which the Liver 
was killed.” The arms of the town of Liver^iool, however, as ]Mr. Howard Saunders i»oints out, 
are “comparatively modem, and seem to have no reference to the ibis. The bird which was 
adopted in the arms of the [extinct] Karls of Liverpool was described in a former edition of 
‘Burke’s Peerage’ as a cormorant, holding in the beak a branch of seaweed. In the Plantagenet 
seal of Liverpool, which is believed to be of the time of King John, the bird has the 
appearance of a dove, bearing in its bill a sprig of olive, apparently intended to refer to the 
advantages that commerce would derive from i»eace.” 

The glossy ibis has been found breeding in colonies of thousands in Slavonia. The nests 
are large structures formed of sticks and a f|w weeds, never far from the water, and many 
even, in the colony referred to, were so near the surface that they appeared to be floating. 
The eggs, three or four in number, are of a beautiful greenish blue. The young, while still 
unable to fly, climb actively among the branches of the trees in which the nest is placed, 
clinging so firmly with the feet as to be removed with difficulty. 
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J'hoto Otf If. [Ji(!H'nt'6 JUtrk. 


The Herons and Bitterns. 

In the first mentioned of these two groups 
the Common Heron is the best known in the 
British Islands. Indeed, there must be few who 
have not encountered it in a wild state at some 
time or another. In suitable sj)ots it may 
occasionally be met with standing mid-leg in 
water on the look-out for eels and other fish and 
frogs, a diet varied by an occasional young bird 
or small mammal. Sometimes this prey is hunted, 
so to si)eak, the bird walking along with a slow, 
measured stej), striking with lightning rapidity 
and wonderful precision the moment its victim is 
sighted, wliflst at otliers it stands motionless, 
as when fishing, striking the instant the uii- 
siisi>ecting eel or flounder comes within range. 

I'rom the earliest times until the reign of 
William IV. the heron was specially protected by 


COMMON N l(inT-Hi:U(JX. 

Thiti bird occiMionull}' visitn t)u> Ilritinh UUindH. 


law, being held in high regard both as an object 
of sport and a desirable addition to the dinner- 
table. So late as James I.’s time an Act was 
]>assed making it illegal to shoot with any gun 
within r»00 jiaces of a lieronry. The favourite 
way of taking the heron w’as by hawking, a 
sjK)rt w’hich has furnished material in abundance 
both for jioet and painter. 

Herons breed in more or less extensive 
c?olonies, tlie nests— somewhat bulky structures, 
made of sticks and lined wdth twigs — being placed 
in the tops of high trees. From four to six 
is the normal number of eggs, and these are of 
a beautiful sea-green colour. The young are 
thinly clad in long, hairy-looking dowm, and for 
some considerable time are quite helpless. 

Similar in appearance to the common heron 
is the American Great Blue Heron, though it 
is by no means the largest of the herons, as its 
name might seem to im])ly. This distinction 
belongs to the Goliath Heron. A native of 
Africa, ii is remarkable not only for its size, 
but for an extraordinary develojmaent of long, 
loose feathers hanging dowm from the lower jmrt 
of the breast, and bearing a strange resemblandfe 
to an apron, concealing the upper part of the legs. 

Passing over many species, wre pause to 
descant on the Egrets. These are numbered 
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amongst the most unfortunate of birds, and this liecause of the gracefulness and beauty 
of certain parts of the plumage worn during the breeding-season, which are covet (*d alike 
by Eastern uiagnatcs and Western women. The featliers in (jiiestion are those known as 
** egrets, or, more commonly, “ osja-eys ; and tlieir collection, us Professor Newton jioiuts 
out, causes some of “the most abominable cruelty j^nictised in the animal world.” The 
wearing of these feathers can no longer be excused; for Sir William Flower in luigland, 
and Professor W . L. 1), Scott in America, have given the greatest publicity to the horrible 
barbarities and sickening scenes whicli are ]>erj)ot rated by the men sent to gather in this 
harvest. The egrets, however, are not the only victims, as a glan(*e at the milliners' windows 
will show, the distorted and mangled bodies of almost every known sj)ecies of tlie smaller 
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birds being therein displayed ! Many of tl..w who wear tlies<* ‘•orn!^Inellt^ ’ offend unwittingly ; 
it is certain that if they realised the sutf. rh.g and waste of life that tins method of deeonifion 

entails they would eschew any but ostrich leatheis for ever. , . „ 

The CATriE-mim, belter known as the J{rii.-nA(Ki;n JIkuc.n, 1, reeds in the southern 
portion of the Si«mish Peninsula, where from March to autumn ,t ,s very common m the 
^ ,.„r,rTrnrT«f iiitr < lifM'p. hcrdiiiL^ witli t lic cut tlc, irom flic backs of 
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for food for their young during the daytime. They breed in colonies, in bushes or low trees 
in the neighbourhood of swamps. In some places they are protected — as, for instance, round 
the Great Honam Temi^le at Canton, where these birds are held sacred. 

Colonel Swinhoe, says Mr. Howard Saunders, describes the nests “as placed thickly in 
some venerable banyans, the granite slabs that form the j)avement beneath the trees being 
bedaubed with the dro))])ings of old and young, while from the nests arose tlie chattering cry 
of the callow* broods, for which the i)arent birds were catering the whole day long, becoming 
more active at sunset. As darkness set in, the noise and hubbub from the trees rose to a 
fearful pitch.” 

In Hungary large numbers of herons and egrets breed togetlier in the marshes, egrets 
and night-herons breeding together with the common and purjde herons. Landbeck, an 
enthusiastic ornithologist, W’rites of such heronries : “ The clamour in these breeding-places is 
so tremendous and singular in its character as almost to defy description ; it must be heard 

before a person can form any idea of what 
it is like. At a distance these hideous 
noises blend with a confused roar, so as in 
some w’ay to resemble the hubbub caused 
by a ]>aity of drunken Hungarian peasants ; 
and it is only on a nearer approach the 
se])arate notes of the two species, the common 
and the night-heron, can be distinguished 
— namely, ‘craik’ and ‘(juilck,’ to which 
the notes of Hie young, ‘zek-zek-zek,* . . . 
in ditferent keys, serve as an accompani- 
ment. When close to, the noise is tremen- 
dous and the stencli unbearable. This, 
together with the siglit of dozens of young 
herons in every stage of putrefaction and 
teeming with maggots, is perfectly sicken- 
ing, though the contemplation of life and 
movement in this immense heronry is a 
matter of interest to the true ornithologist. 
. . . The toj)S of the highest trees are 
usually occupied by the nests of the common 
heron ; a little lower down is the habitation 
of the shy and beautiful Great Egret, while 
in the forks of the lowest branches the night-heron takes up her abode. All these species 
build in one and the same tree, tlie nests numbering not infrequently as many as fifteen in a 
single tree, and yet peace invariably reigns amongst all these varieties. High over the trees 
a[)pears the common heron, laden with booty, announcing his arrival with a hoarse ‘ craaich,^ 
when, changing his note to a goose-like ‘da-da-da-da,’ he either jerks the provender down the 
throats of the ever-hungry youngsters or throw's it up before them, when the fish arc greedily 
swallowed, amid a desjK^rate accompaniment of ‘gohe-e-e-e, gohe-e-e-(V ^ sound much resembling 
the frantic cry of a calf which is being lifted into a farmer s market-cart. The conduct of the 
more cautious egret is very different. Circling far above the nest, she first satisfies herself 
that no foe is hid<len below before she alights among her family, which are much quieter and 
less hasty than their cousins. Tlie night-lierons, on the contrary, approach their nests from all 
sides, high and low*, their crops filled witV frogs, fish, and insects. A deep ‘ quak ’ or 
‘gowek’ announces the arrival of the old bird alre^y from some distance, to which the young 
answer, while feeding, with a note resembling ‘queht, queht,’ or ‘quehao&heh, quehoehah. As 
soon as the jiarents have ttiken their departure the youngsters recommence their concert, and 
from every nest uninterrupted cries of ‘tzik, tzik, tziic, tzek-tzek, tzek,^ and ‘gett, gett-gett,’ are 
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the order of the day. This amusement is varied by the nestlings climbing out among the 

branches till they reach the top of the tree j i i j. j 

XI ^ I • 1 ^ n wtience they can have a good look-out, and can 

see the old birds returning home from a long distance, thon,di thev are in many cases often 
mistaken in their identity. ‘ 

A common North American bird is the so-called Grken Hehon, known by many local 
aliases, such as “ F ly-uiKthe-Creek,” -Chalk-line,” and “Chuckle-head.” Seen at short range, 
its plumage is lustrous and 


range, 

beautiful, but this disappears 
as soon as the bird takes 
wing. The nest is of very 
loose construction ; and a story 
is told of one which was such 
a shaky concern that e\ery 
time the old birds jarred it a 
stick fell oflF, and the striii-ture 
grew smaller and smaller, until 
the day when the young wviv. 
ready to fly there were but 
three sticks left ; finally these 
l>arted, and tlie little herons 
found themselves i)erching on 
the branch that once held 
the nest ! 

TiIK lllTTKIlNS. 

These are birds of a re- 
markable type of coloration, 
adapted 1o aid their skulking 
habit s. The coloration partakes 
so cornj)lotely of the nature of 
the undergrowth among wiiich 
they dwell, that, aided by 
certain jieculiar habits de- 
scribed below, they succeed in 
liarmonising so i)erfectly with 
their surroundings as to render 
themselves invisible to their 
enemies. 

The best-known species is 
the Common Bittkrn, though 
this epithet is no longer 
applicable, for at the present 
time it is but an occasional 
visitant to Britain. Once 
it was plentiful enough, as the freciiient referem^es both in j>rose and ])oetry bear witness. 
These references have been inspired mainly by its very ]>eculiar note, made aiijiarently only 
during the breeding-season. This sound is variously df^scribed as “booming,” “bellowing,” and 
“bumping,” and many are the theories which have been invented to account for its origin. 
Thomson, in “The Seasons,” says that it is made whilst the beak is thrust into the mud: — 

The bittern knows bis time, with bill ingulf'd 
To shake the Kounding marsh. 

Chaucer, that it is caused whilst it is immersed under water; and Dryden representB it as 



Photo Inf Photo. (’o.\ 


\^Pa'faon'» (Jrn n. 

INDIAN CATTMMiGKIiT. 

ThUiHfi HiiocicHtd liiifl-liauktMl lieroii, and uiiniH itM niiino from itH habit of boveriiiK round i-Mtle 
l..r thi* HJikt’ of ))irkinff ofl'the tickn by >\hich they arc infeiited. 
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made by thrusting the bill into a reed. Mr. J. E. Harting is one of the few who have 
actually watched the bird during the i)roduction of the sound, and from him we gather 
that it is made by expelling the air from the throat whilst the head is held vertically ui)wards. 

The protective coloration and the peculiar habits associated therewith ha\’e only rt»cently 
been recognised. These birds, when threatened, do not take flight, but immediately bring the 
body and the long neck and pointed head into one vertical line, and remain absolutely motion- 
less so long as the cause of alarm persists. The i)eculiar coloration of the body harmonises 
so perfectly with the surrounding undergrowth, that, as just remarked, detection is well-nigh 
impossible. Although the pattern and tone of the coloration vary in the various species of 
bittern — which occur all over the world — this principle of j)rotection obtains in all. 

The drainage of the fens is answerable for the extinction of tlie bittern in England. 

We would draw special attention to the great length of the feathers on the neck, which, when 
the bird is excited, are extended on either side to form an enormous feather shield. This is 
admirably shown in the photograph below, which represents a bittern pre])aring to strike. It is a 
curious fact that, when extended, the hind part- of the neck is jwotected only by a thin coat of 
down. When the excitement has passed, the elongated feathers fall again, and, curling round 
the unprotected area, give the bird the api)earance of having a jierfoetly normally clothed neck. 

A wounded bittern will strike at either man or dog, and is extrenudy dangerous, owing to the 
sharpness of its dagger-like bill. If a dog advances on one not entirely disabled, the bird imme- 
diately turns itself upon its back, and flglils with beak and claws, after the fashion of a wounded 
hawk or owl. Owing to the way in which the neck can be tucked up, by throwing it into a 
series of curves, and then suddenly extended, groat danger attends the a}»proach of the unwary. 

Tlie bittern is by no means jiarticular in its choice of food, small mammals, birds, lizards, 
frogs, fishes, and beetles being alike palatable. The writer remembers taking from the gullet 
and stomach of one of these birds no less than four water-voles, three of which had a])parently 
been killed only just before it was shot, for the ])roc(‘ss of digestion had hardly begun. 

On migration these birds appear to travel in flocks of considerable size, since Captain 
Kelham reports having seen as many as fifty together high ni» in the air, when between 
Alexandria and Cairo. Curiously enough, they flew like ‘‘ a gaggle '' of geese—in the form of 
a V ; but every now’’ and then he noticed they, for some reason or othei*, got into groat confusion. 

At one time the flesh of the bittern w'as much est(»eined as food for tlie table, being 
likened in taste and colour to the leveret, with some of the flavour of wild-fowl. Sir Thomas 
lirowne, who flourished during the middle of the seventeenth century, says that young bitterns 

were considered better eating than 
young herons. 

In the fourteenth century it bred 
in considerable numbers in the fens of 
Cambridgeshire, and was so highly 
esteemed as a bird for the table that 
the taking of its eggs was forbidden. 
At a court-baron of the Ifishop of Ely, 
according to Mr. J. E. Harting, held 
at Littleport in the eleventh year of 
t.he reign of Edward II., several peojile 
were fined for taking the eggs of 
the bittern and carrying them out of 
the fen, to the great destruction of the 
birds. Decreasing steadily in numbers, 
the bittern continued to breed in 
Britain till the middle of the nine- 
teenth century, one of the last nests 
being taken in Norfolk in 1868 . 
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This wonderful plumage is worn only for a few weeks in the year. This bird is n species of Kingfisher, and has acquired its name on account 

of its most extraordinary cry. 
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The Pelican Tribe. 



Tlie members of the Pelican 
Tribe may be readily distinguished 
from other living birds by the 
fact that all their toes are united 
in a common fold of skin or web. 
In the Ducks and other web-footed 
birds only tlie front toes are so 
united. 

The Pelican Tribe embraces 
several apparently dissimilar forms, 
whose only claim to be grouped 
together, judged from a su])erficial 
point of view, lies in the fact that 
they possess the peculiar type of 
foot above mentioned. With the 
general appearance of the Pelican 
itself probably every one is familiar, 
but we had better mention liere 
that the other representatives of 
the group with whicli we have 
now to deal are the Cormorants 
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birds: these, as we know from 
their anatomy, are all closely allied forms, and with the Pelicans make up a somewliat isolated 
grou]) whose nearest allies ai)pear to be the members of the Stork Tribe, 

The Pelican figures largely in ecclesiastical heraldry as the type of maternal tenderness. 
Tradition has it that the bird, in admonishing its young, occasionally did so with such 
violence as to slay them. Remorse immediately following, the distracted ])arent drew blood 
from its own breast, and therewith sprinkled the victims of its wrath, which thereupon became 
restored to life again. The exhaustion following on this loss of blood was so great, that tlie 
young had perforce to leave the nest to procure food for themselves and the sinking jiJirent. 
If any, through lack of filial affection, refused to aid in this good work, the mother, on 
recovering strength, drove them from her presence, but the faithful children she permitted to 
follow her wherever she went. 

One of the most remarkable features of the pelican is the pouch which liangs suspended 
from the under side of the beak. This is capable of great distension, and is used, when fishing, 
as a sort of bag-net, of which the upper jaw serves as the lid. The young are fed by the 
female, which, pressing her w'ell-filled pouch against her breast, opens her mouth and allows 
them to take their fill therefrom. 

Pelicans display great sagacity when fishing, a flock often combining to form a horse- 
shoe, and, driving the fish into a mass, take their fill. This method, of course, is only possible 
when fishing in the estuaries of rivers or lakes, where the fish can be “rounded uj),” so to 
speak. Clumsy as the pelican looks, it is yet capable of wonderful jxiwers of flight ; indeed, 
it shares the honour with the vultures, ^rks, and adjutants as an expert in the peculiar 
form of flight known as “ soaring.” 

A North American species of pelican is remarkable in that during the breeding-season 
the beak is ornamented with a peculiar homy excrescence, which is shed as soon as that 
period is over. 
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Pelicans are natives of tlie tropical and 
tenii)erate regions of the Old and New Worlds, 
and live in flocks often numbering riianv thou- 
sands. The nest is placed on the ground, and 
therein are deposited two white eggs. The young 
are helpless for some time after hatching. 

In all some six-and-thirty 8i)ecies of 
Cormorants are known to science, of which two 
are commonly to be met with round the British 
coasts, one of which also travels inland to' establish 
itself on such lakes and rivers as may aflford it 
support. 

In various parts of the world cormorants are 
taken when young and trained to catch fish : 
sometimes for sport, or — as in China— to furnish 
a livelihood for their owners. At one time the 
Master of the Cormorants was one of the officers 
in the Eoyal Household of England, the jiost 
having been created in 1611 by James I. The 
method of hunting is as follows : — After fastening 
a ring around the neck, the bird is cast off into 
the water, and, diving immediately, makes its way beneath the 8urfa(‘e with incredible speed, 
and, seizing one fish after another, rises in a short space of time with its mouth full and 
throat distended by the fish, which it has been unable to swallow by reason of the restraining 
ring. With these caj»tures it dutifully returns to its keeper, who deftly removes the fish, and 
either returns the bird to the water, or, giving it a sliare of the spoil, n^stores it to its ]»erch. 

Cormorants nest either in trees or on the ground; they lay from four to six eggs, and 
the young feed themselves by thrusting their heads far down the parents’ throats and heljnng 
themselves to the half-digested fish wliich they find there. 

The cormorant has a certain sinister appearance ecjualled by no other bird, so that its 

introduction in Milton’s “Paradise 
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Young pelicaDB never develop long down-foathere, like gannete and frigaie-birdH. 


liost” (Book IV., lU'l) seems particu- 
larly appro] )riat(‘. SaUin, it will be 
remembered, is likened to a cor- 
morant : — 

So clomb this first grand Tliief into God’s 
fold • 

Thence up lie flew, and in the Tree of Life, 
The middle tree and highest there that grew, 
8at like a corniorunt. 

The curious liottle-green jilumage, 
green eyes, long hooked beak, and 
liead surmounted by a crest of the 
smaller sea-kiving rejiresentative of 
the two British siK^cies were doubt- 
less familiar enough to Milton before 
blindness overtook him. 

Some of our reiulcTs may have 
made the acquaintance of the cor- 
morant’s nearest ally, the Darteii, or 
Snake-neck, in the Fish-house at the 
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Zoological Gardens of London. For the sake of those who have not, we may say that the 
darter may be described as a long-necked cormorant, with somewhat lighter plumage. The 
head is small and flat, and armed with a pointed, dagger-like bill, whose edges are finely 
tootlied, with needle-like points projecting backwards. The neck is very long and slender; 
hence its name of Snake-neck. Furthermore, it is remarkable for a very strange “ kink,” 
formed by a peculiar arrangement of the neck-bones — an arrangement intimately associated 
with its 2>^c*uliar method of capturing its prey, which, as with the cormorant, is pursued 
under water. How dexterously this is done may be seen any day in the Fish-house at the 
Zoological (iardens, where, as we have already mentioned, these birds are kei^t. At feeding- 
time they are turned loose into a large tank 
into which a number of small fish have 
been placed. The birds dive as soon as they 
reach the water, and with suri)rising Bi)eed 
chase their i)rey till within short range. 
Tlien, by a sudden bayonet-like lunge, made 
possible by the i)eculiar “ kink ” in the neck, 
a victim is transfixed, brought to the surface, 
released from the bill by a series of sudden 
jerks, tossed into the air, and dexterously 
caught and swallowed. 

The darter is found in Africa, India, 
the ISlalay region, Australia, and South 
America, frequenting the banks of rivers, 
lakes, and swamps, sometimes singly, some- 
times in j)airs or in immense flocks. 

Very different from either of the fore- 
going 82)ecies, both in build and coloration, 
is the Ganxet. In its habits it is also 
diflferent. The adult bird is fibout the size 
of a goose, white in colour, and armed with 
a j)Owerful pointed bill. The young have a 
quite distinct plumage, being dee^) brown, 
sj)eckled with white, this livery being worn 
fur nearly three years. 

The greater j)art of a gannet’s lifetime 
seems to be sj^ent ujKm the wing, a fact 
which imi)lies a very diflferent method of 
feeding from that follow'ed by the cormorant 
and darter; and this is actually the case. 
Preying uj)on shoals of herring, mackerel, 
sj)rats, or inlchards, the birds, flying singly 
or in flocks, as soon as the fish are discovered, 
rise, soar in circles to such a height as exi)erience shows best calculated to carry them 
by a downward motion to the required depth, and then, i)artially closing the wings, 2)lunge 
ui)on their i)rey, and rarely without success, the time which elaj}ses between the 
and the immersion being about fifteen seconds, A flock of gannets feeding is a really 
wonderful sight, and can be witnessed in many places around the British coasts, for the 
gannet is one of the very common British birds. I'he pilchard-fishermen off the Cornish 
coa.st learn w’hen the shoals are at hand, and the direction in which they are travelling, 
by the actions of these birds. A very cruel ex^jerirnent is sometimes j)ractised upon the 
gannet^ based ujx)n its well-known method of fishing. A herring is tied to a beam and 
set adrift, and the bird, not noticing the trajj, plunges with its usual velocity upon the 



Photo btf ii^holuHiv Photo, Co.J 

COJIMOKANT. 

In the 8])ring a croHt in devulojied, and a wliitt* juitch ajiiicarn on 

the thif^h. 



454 


The Living Animals of the World 



The plumage at thia atoge in very dark bhiwn, each feather Wing 
tippiNl « ith wliite. 

eightpence to a shilling each. . . . The fat is 
boiled down into oil, and the feathers, after being 
well baked, are used for stuffing beds, about a 
hundred birds producing a stone of feathers.” 

Gannets present one or two structunil jiecu- 
liarities of sufficient interest to mention here. 
In most birds, it will be remembered, the nostrils 
o^ien on each side of the beak ; but in the gannet 
no trace of true nostrils remains ; and the same 
may almost be said of the cormorant and darter. 


fish, with the result that it is killed instantly 
by the shock of the contact. 

Gannets breed in colonies of thousands on 
the islands oflF the east and west coasts of Scotland. 
They lay but a single egg, in a nest comjiosed 
of seaweed deposited in inaccessible crags of 
precipitous cliffs. The young are at first naked ; 
later they become clothed with long white down. 
“ At one time,” says Mr. Howard Saunders, “ young 
gannets were much esteemed as food, from 1,500 
to 2,000 being taken in a season during the month 
of August. They are hooked up, killed, and flung 
into the sea, where a boat is waiting to pick 
up the bodies. These are plucjked, cleaned, and 
half roasted, after which they are sold at from 



Vkoio hjf ScholtMtic Photo, Vo.\ Ui'ccn, 



Photo by SeholiMlir Photo. (’o.\ iParwOFn Gnea. 

GAKNET, FULL PLUMAGE. 

The fully adult plnniiige in tir)t attained till the biid in three 
yuHre old. 


GAXXET, SECOXn YKAU. 

The white plnmngo of thu neck in juet iM'gintiitig to apjioiir. 

In gannets, however, a slight indication of their 
sometime existence remains, though the nostril 
itself no longer serves as an air-jiassage ; and 
these birds are compelled to breathe through the 
mouth. Again, the tongue, like the nostrils, 
has also been reduced to a mere vestige. 
Stranger still is the fact that immediately under 
the skin there lies an extensive system of air- 
cells of large size, which can be inflated or 
emptied at will. Many of these cells dip down 
between the muscles of the body, so that the 
whole organism is pervaded with air-cells, all of 
which are in connection with the lungs. 

The f^iGATE- and Tropic-bikds, which now 
remain to be described, are probably much less 
familiar to our readers than the foregoing species. 




PiMto by i£f iSoJW, Ud,\ [JhimUt. 

OANXETS ON THE HASS llOCK. 

The Rock is the only hreeding-station of the giinnet on thu eostor 
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Frigate-birds are remarkable in more ways than one. To begin with, their general appear- 
ance may be described as that of a small, long-winged, fork-tailed albatross, mounted upon 
particularly diminutive legs, so short as to do little more than raise the body off the ground. 
Their flight is wonderfully graceful, and cajiable of being sustained for considerable periods; 
for, like the gannets, they j)ass most of their time on the wing. They feed upon surface-fish, 
which they capture from the surface of the water without alighting, or upon fish which they 
take from the gannets of the neighbourhood. 

Frigate-birds build their nests in trees, on low bushes, or on the ground, and sometimes 
u])on ledges of precipitous cliffs. The nest is a loose structure composed of sticks, and its 
construction is accomimiied by much pilfering from one another. Only a single egg is laid. 

About the beginning of January the male acquires a very remarkable pouch of brilliant 
scarlet skin, which hangs beneath the beak. Frigate-birds are found all over the world within 
the tropics. 

The Tropic-birds, or Boatswaix-biuds, as they are sometimes called, are more like gulls 
or the heavier species of terns in general appearance, and in no way resemble superficially 
the forms with which they are associated, save in the fact that all the toes are enclosed in 
the same web. A study of their anatomy, however, leaves little doubt that these birds are 
really members of the Pelican Tribe. 

Either pure white, relieved with black, or of a beautiful apri(5ot-ycllow, with similar black 
markings, with a ]K)werful bill and long tapering tail, the tropic-bird is one of the most 
beautiful of sea-birds. There are altogether about six species of tropic-birds, distributed over 
the Pacific and Indian Oceans. They nest in hollows of cliffs or holes in trees, and lay a 
single egg, which bears some resemblance to that of a kestrel. 


CnAPTEIl VIII. 

SQRK AUERS, DUCKS, GEESE, AND SWANS. 


F amiliar as are most of our readers 
with all save the first mentioned of 
these birds, yet few ])robahly suspect 
how great a wealth of forms this group 
displays. All are more or les.s aquatic in 
their habits, of heavy build, with long necks 
and small heads, short legs, and short wings 
and tails. The young are hatched covered 
with a peculiar kind of down, which more 
nearly resembles that of the Ostrich Tribe 
than the down of other birds, and they run 
about or accomjjany their parents to the 
water either immediately or a few hours 
after hatching. Several species have become 
domesticated, and in some cases have given 
rise to peculiar breeds, whilst many are much 
in demand for the purpose of enlivening 
ornamental waters. 

The least-known members of the gro\ip 
are the very remarkable and extremely interest- 
ing Screamers of South America, of which 
there are three species. These are large birds, 
presenting some resemblances to the Game- 
birds on the one hand and the Geese on the 



Photo bjf ?r. P, JMindo, F.Z.S.] (Heffcnt'it Park. 

CKESTET) SCREAMER, OR CHAKA. 

The Crested and Horned Screaniem ara the only nienibere of the family 
without wobbed feet. 
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rholahfij T. Xannant [Ikdkamated 

AYLKSllUKY DUCK. 

Tlun is oiM* of the iuohI cteteeuietl of all doiiieiil icatwl breetlH. 


other. Not only the beak, but the skull, in certain 
characters, rc'calls that of the Game-bircls. The body 
may be described as goose-1 ik«', but in the longer 
legs and eimrinous toes, which are not connected by 
a web, these birds recall the Mega]>odes, or ^lound- 
builders (page 411). 

The screamers are gimerally regardetl as primitive 
members of the groii]) witli which they me ju'W asso- 
ciated ; but in many resjiects they are quite peculiar. 
Not the least interesting of tlieir habits is the 
great predilection they observe for soaring in the air 
at immense altitudes, uttering the while the curious 
cry to which they owe their name. Several birds 
often do this at once. Yet stranger is the fact that 
they not seldom gather togeth»*r in vast flocks to 
sing in concert. ]\lr. JIudson, tor instance, states that 
the species km)W"n as the* (.•uicsTKi) Sc'RKAMKK on one 
occasion surprised him by “an awful and overpowering 
burst of ‘inclotly,’” which saluted him from half a 
million of voices at an out-of-the-way spot in the 
]»amj)as one evening at nine o’clock ; and, again, 
once at noon he heard flock after flock take^ uj) their 
song round the entire* circuit of a c(‘rtain lake, each 
flock waiting its turn to sing, and only Btop])ing 
when the duty had be(‘n i)erlbrmed. 

Like the* gann(‘t, these birds are richly supplied 


with air-cells between the body and the skin, 
and between many of the muscles ; so highly 
are these cells developed, that it is said a crack- 
ling sound is emitted when pressure is applied to 
the skin. 

The wdngs of these birds are armed each with 
a j)air of ])owcrfiil and sharp spurs, recalling 
those of certain of the Plover Irihe (page 421), 
though in the latter only one spur is present on 
each wing. 

The division of the remainder of this group 
into Ducks, Geese, and {Swans is generally recog- 
nised, but no hard-and-fast line can yet he drawn 
betw'eeii the several sections. 'W’e mu^t regard 
them as representing adaptations to peculiar 
modes of life, which appear to be most marked 
in the duck-like forms. These may be divided 
into FiiKsii-WATEJi Ducks, Salt-watkk Ducks, 
SriNY-TAiLEi) Ducks, and Mekuanskus. 

Of the Fresh-water Ducks, the most 
familiar is the Wild-duck, or Mallard. This 
is a resident British bird, and also the jiarent 
of the domesticated stock, which frequently 
closely resembles the wild form. In this species, 
as with the majority of the fresh-water ducks, 



r/iotu bjf J. McLrllan] [Uighhury. 

r(x;HARD. 

This is one of ttie diviiiK'ducks. 
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Photo hjf ir. F, Pifff/utt] [Lftfihton BvzznnL 

EIDEK-DUCK. 

It in the down of thin bird which in no much in demand for quilts. 


the males wear a distinctive livery ; but the 
males for a few weeks during the summer 
assume more or less completely the livery of 
the female, a process aptly described as going 
into ‘‘ eclipse.” The assumption of the female 
dress at this season is necessary, since it 
harmonises completely with the surrounding 
foliage, and so eflFectually conceals the bird at 
a time when it is jieeuliarly helpless; for, as 
with all birds, the quills or flight-feathers are 
cast oflf by the ])rocess known as moulting 
once a year, but instead of being replaced in 
pairs, and the flight remaining unaffected, they 
are shed all at once, so that escajie from 
enemies must be sought by concealment. 

Usually among birds the male has the 
more powerful voice, but with the mallard 
and its allies the reverse is the case, the 
female giving forth the loud familiar “quack, quack,” whilst the note of the male sounds like 
a feeble attemi)t to answer its mate, but smothered by a cold in the head. This y)eculiar and 
characteristic subdued voice is associated with a remarkable bull>shai)ed bony enlargement at 
the bottom of the windi)ipe, just where it branches oflf to the right and left lungs, the 
female being without this swelling. 

The nest is composed of grass, and lined with down jducked by the female from her own 
breast^ with the sole object, it is generally believed, of kee})ing the eggs warm ; but it is 
jiossible that the down is removed as much for the sake of bringing the warm surface of the 
body in closer contact with the eggs. The site chosen for the nest is exceedingly varied ; 
usually the nest is placed on the ground and near the water, but sometimes in a hedgerow 
or in a wood, and occasionally in trees, and instances are on record where the deserted nests 
of hawks and crows have been appropriated. At such times the young seem to be brought 
to the ground by the yiarent, which carries them down in her bill. It is some time before 
the wings of the young birds 
are big enough to carry them ; 
indeed, they are quite full 
grown in so far as the tody 
is concerned. At this stage 
they are known as “ flappers.” 

Advantage was at one time 
taken of their helplessness in 
the “ sport ” known as “flajiper- 
shooting.” On other occasions 
numbers of people assembled 
and “beat” a vast tract of 
country, driving these young 
flappers before them to a 
given spot where nets were 
placed, in which as many as 
150 dozen have been taken 
at one time. Fortunately this 
practice has been abolished 
by Act of Parliament, 

Several very distinct 








Photo by W. F. Piggott] [ Leighton Buzzard, 

BHELDBAKK. 

The female bird ia just entering her neat at the bottom of u long burrow. 
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differs Mt^Utfck^v derived from the mallard. The commonest breed 

ugliest of these breeds, having a iK-cuiriv uJriL^ht aw^ 

than JL WcTr or I>'V,NG-nt.CKs, are for the most ,«rt of a heavier build 

exnert divers “ sombre coloration. All the siiecies are 

this cansea t/n»m i oonsequence have the legs, which are short, placed fiir Isickwards, and 

!t fh^ tZ. i H ^ “T™® '^*‘0" on land. The curious l>onv bulb 

at the base of the windpij^ found in the fresh-water species becomes in the salt-water forms 

great y en^ged, and its walls mcompletely ossified, leaving large si«ces to be filled by 

j^u lar y e e s leets of membrane. The majority of the sjiecies in this section frequent 
the ojien sea, but some occur inland. ^ 

One of ttie most useful, and at the same time most ornamental, of this section is the 
EiDKK-mJCK, the male in full plumage being a truly magnificent bird: the fiunale, as in the 
inajon y o iic. s, is clad in sober colours. In Iceland and Norway the eider-duck is strictly 
protected, a fine being imposed for killing it during the breeding-season, or even for firing 
a gun near its haunts. This 


most unusual care is, however, 
by no means of a disin- 
terested kind, but is extended 
solely tliat certain privileged 
persons may rob the birds of 
their eggs and the down on 
wliich they rest, the latter 
being the valuable eider- 
down so much in demand for 
bed-coverlets and other pur- 
poses. “ The eggs and down,’’ 
says Professor Newton, “are 
taken at intervals ol a few 
days by the owners of the 
‘ eider-fold,’ and the birds are 
thus kept depositing both 



J'/iofo Ujf ir. Jliiill [ U’lWici/'-, A.B, 

1»AUA1)1SK-I>IT(’KS. 


during the whole season. . * • Thi» BjiecieHiHii native of New /A‘ulaiMl,wbi*i-o The binl on the rinbt 

Every d uck is ultimately 


allowed to hatch an egg or 

two to keep up the stock.” Mr. \V. 0. Shepimrd gives an interc.sling account of a visit to 
an eider-colony on an island off tlie coast of Iceland. “On landing,” lie says, “tin* ducks 
and their nests were everywhere, (ireat brown ducks sat upon llicir in-sts in masses-, and 
at every step started from under our feet. It was witli diffic-ultv we avoidfnl treading on 
some of the nests. On the coast of the opiK>site shore was a wall built of large stones . . . 
about 3 feet high and of considerable tidekness. At the bottom, on Initli sides of it, 
alternate stones had been left out, so as to fbrm a series of wjuare ajMirtments for tlie ducks 

to nest in. Almost every apartment was occujned. . . . The bous<( itself was a tnarvel. The 

earthen walls that surrounded it, and the window emlinisures were occupied by diu-ks. On 
the ground the bouse was fringed with ducks. t)n tlie turf slopes of its rwf we could see 
ducks, and a duck sat on the door-scraper. The grassy Iwnks bad lK*en cut into square 
patches, about 18 inches having Ireen removed, and each hollow luul been filled with ducks. 
A windmill was infested, and so were all the outhouses, mounds, rocks, and i-revices. The 
ducks were everywhere. Many were so tame that we coulil stroke tlicm on their nests, and 

the good lady told us that there was scarcely a duck on the i.sland tlmt would not allow 

her to take its eggs without flight or fear.’ 
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The nest is coinj)ose(l externally of sejiweed, and lined with down, which is plucked by 
the female from her breast as incubation proceeds, till eventually it coinj)letely conceals the 
eggs. Each nest yields about one-sixth of a pound, and is worth, on the spot, from twelve to 
fifteen shillings a pound. 

The Pochards, Scaups, Golden-kyes, and Scoters are relatives of the eider-duck ; 
but since all resemble the latter in their general mode of life, we need not consider 
them here. 

The Mergansers and Smews, to which reference has been made, difier markedly from all 
the ducks so far considered in the ]>eculiar formation of the bill, wliich is relatively long and 
narrow, with its edges armed with sharj), tooth-like processes projecting backwards towards the 
b«ick of the mouth. These processes are really only horny spines, and have no relation to 





rhotu by llu DucJiCaa of Bal/ord] [ H’obuni Abbi i/* 

CAPK BARREN GOOSE. 

Thia bird is a native «£ South-ea».t Auhiralia and THBinuniu, and remarkable for itft 8b»)rt l)«ak. 


teeth, although they are used, as teeth would be, for holding slippery Jirey, such as fish, which 
form the greater jmrt of the diet of these birds. 

So far, in all the ducks which we have considered, the male differs conspicuously from the 
female in plumage ; but in the forms we are now about to describe both sexes are coloured alike. 

The first is the Common Sheldrake, which seems to lie somewhere on the borderland 
between the Ducks and the Geese. It is a very beautiful bird, conspicuously marked with 
broad bands of orange-chestnut, white, and black. The beak being coral-red in colour, and 
further ornamented by a peculiar fleshy knob at its base, serves to set ofi the glossy bottle- 
green colour of the head and neck. As appears to be invariably the case where both sexes 
are coloured alike, the female builds her nest in a liole, generally a rabbit-burrow, whilst 
the young have a distinct livery, duller in tone than that of the parent. The female 
sheldrake breeds in Britain, and may be frequently seen at sea flying in small parties, which 
have been likened to a flock of butterflies. 



Screamers^ Ducks^ Geese, and Swans 461 

The Geese include birds of somewhat con- 
spicuous coloration, besides a considerable number 
of more sulxhied asjiect. The sexes are distin- 
guished bv different names, the female being 
known as the Cioose, the male as the Gander, 
whilst the young is the Ciosling. As we have 
already mentioned, there is no hard-and-fast line 
to \ye drawn between the three sections of this 
group. The Ducks are connected by the Shel- 
drakes with the Geese, through the Sjmr-winged 
Goose, the Kgyptian and Orinoco Geese, and 
certain other sj>ecies which cannot be alluiled to 
on this occasion. 

The SinTK-v.ixciED Geese, of whicli there are 
two s])ecies, are African birds, and derive their 
name from the long si)nr seated on the wing. 

A still more remarkable form is the JIalf- 
WEiiHEi) Goose, so called from the fact that its 
feet are only ]«irtially w*ehh(»d. It has a black- 
aiid-white j)lnmage, a liooked ])eak, and a large 
wiirty prominence on the front of the head. It sjamds most of its t ime ]>erched on the branches 
of the Australian tea-trees, and rarely enters tlie water. Tlie windjiii^e is ])eculiar, being coiled 
in several folds betw’een the skin and the Im^ast -muscles. 

J^roin these ])e(*uliar forms we ])ass to the true geese. The largest living species is the 
Chinese or Gi inea-goose of Eastern Siberia, regarded as the stock from which the domesticated 
geese of Eastern countries liave been deprived. 

European domesticated geese have been derived from the Grey or Ghey-Lah Goose, a 
species at one time exceedingly common in England, breeding in tonsiderable numbers in 
the fen districts, where the young were frecjnentJy taken and reared wMt h the large flock of 
domesticated geese commonly kept at that time for the sake of their fi^athers. The grey-lag 
goose, li()>vever, has long ceased to breed in England, though a few still nest in fc^cotlaiid. 
The most iin])(»rtaiit breeds derived from 
the grey-lag are the ToULODSE and Emden. 

Other ih-itisli species are the PiEAN-hoose, 

Pink-footed and Wiiite-fhonted Gee.sk, an<l 
the “Black” J5hext and Barnacle-gkese, 
in all of ^^ihic]l the sexes aiv ])recisely 
similar in coloration and subdued in tone. 

In the New World some very heautifui 
white geese are found, w’liich are still more 
interesting in that the females have a different 
coloration. These are the Kelf- and 1 1 i land- 
GEESK of Patagonia and the talkland.^. Ihe 
female of the kelpgoose is brownish lilack 
above and black barred with white below, 
whilst the female of the upland-goose is 
rufous and bla(?k in colour. The latter may 
be seen in London jwirks. 

Lastly, we have a few species known from 
their small size as Pygmy Geese of Australia, 

India, and Africa. Perhaps the best known 
is the Indian species, called the Cotton-teal. 


? ■■■ 
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photo by 1C. Dando^ F.Z.H.'] {HnvinVit Park. 

ULACK-NECKKl) SWAN. 

The flefeby knob ut tlie bone of the bill it of u bright red oolout. 
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Photo hj! Stt I'Hh’KnU, [MilJord-on-Sca. 

AUSTKALIAN nOMY (JOOSR. 

The I'ypniy peese arc pxjMjrt divni’H. 
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by ihv DvcJkm u/ Jiufjonl\ I ubuni Abbey, 

TRUMrETEIl- AND WHOOPEK-SWAXS. 

The is tl»e l»i»d in the foregruuml ; the whoujiur is remarkable for ita luubical note, resembling the word “ wlunip quickly repeated. 


They are tiny birds, resembling small ducks rather than geese, and dive admirably, a feat 
which the larger sj)ecies do not jjerform. 

The Swans are linked with the Geese through a very beautiful South American species, 
known as the Coscoroha Swan. It is the smallest of all the swans, ]mre white in colour, save 
the tijis of the greater wing-(juills, which are black, and the coral-red bill and feet. 

Of all the swans, jirobably the best known is the Mute Sw'an, the semi-domesticated 
descendants of which are so common on ornamental waters. For hundreds of years the 
latter were jealously guarded, none but tlie larger freeholders ])eing allowed to keej) them, and 
then not without a licence from the Crowm ; with this licence was coupled an obligation to 
mark each swan with a particular mark, cut wdth a knife or other instrument through the skin 
of the beak, whereby ownership might be established. 

It would seem that these swans and their descendants were not derived from the native 
wild .stock, but were introduced into England, it is said, from Gyprus by Kichard 1. At the 
present day large “ swanneries ” have almost ceased t o exist.. Perliaps the largest is that of 
the Earl of Ilchester, at Abbot sbury, near Weymouth, In 1878 between 1,800 and 1,400 
swans were to be seen there at one time, but latterly the number has been reduced to 
about half. 

Although swans do not perhaps stand so high in the general esteem as table delicacies 
as with our forefathers, there are yet ma^y who appreciate the flesh of this bird; but the 
St. Helen’s Swan -pit at Norwich is the only jdace in England where they are systematically 
fattened for the table. Here from 70 to 200 cygnets — as the young swans are called — 
caught in the neighbouring rivers, are ])laced early in August, and fed upon cut grass and 
barley till Christmas, when they are fit for table, weighing, when ‘‘ dressed,” about 15 lbs., 
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and fetching, if purchased alive at the pit, about two guineas each. The pit is con- 
structed of brickwork, and is about 74 feet long, 32 feet wide, and 6 feet deep — the water, 
admitted from the river, being al)out 2 feet deep. The food is placed in floating troughs. 
The birds, “when so disposed,** says Mr. Southwell, “leave the water by walking up a 
sloping stage, and thus obtain access to a railed-iu enclosure, where they may rest and preen 
themselves.’* 

The beautiful swan-like carriage, so familiar in the floating bird, seems to belong onh’^ to 
the mute swan, the other species of white swans carrying the neck more or less straight, and 
keeping the wings closely folded to the body. 

No greater anomally could at one time have been imagined than a Klac’K Swan. For 
centuries it was considered to be an iTni^ossibility. We owe the discovery of such a bird to 
the Dutch navigator Willem de Vlaming, who, more than 200 years ago, caj)tured the first 
specimen at the mouth of what is now known, in consequence, as the Swan Kiver. A year 
after their capture accounts reacdied England through tlie burgomaster of Amsterdam, and 
these were published by the Royal Society in 1(198. The bird is now fairly common on 
ornamental waters, vrhere its sooty-bhuk plumage, set off by pure white (luill-feathers and 
coral-red bill, contrasts strongly with the tvjdcal snow-white mute swan, generally kept 

with it. 1 xi,- 

Equally interesting is the handsome Rlack-NFa'KK1> S\van of South America. In this 

species the plumage is jmre white, save that of the neck, vrhich is black. Ibe distributimi 
of this species is practically the same as that of (he (\)scoroha swan. Breeding fieely in 
confinement, it has become a fairly common bird on ornamental waters. It shares with 
the mute swan the reputation of gracefulness when afloat, swimming with the neck curved 

and wings raised. 



Photo ir. Reid] austrauan black swans and cycnhts. 

The cygiietB aiD liBbt-oolonre.!, like tho«. «f the white ewune 



CHAPTER IX. 

BIRDS OF PREY AND OWLS. 


BIRDS OF PREY. 


A t one time the boundaries of this group were much larger 
than now, for within them were included at least one 
form which has since i)roved to belong to the Crane 
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r/iutu hjf idwtiuftic < o.J iJntn* 

(.OXDOlt. 

Tlie habit of Mtandiii^ with tliu wingH Ja a very 

couiiiKin uiiu witli these liirils. 

The New World Vultures. 

These may be distinguished from 
their distant relatives of the Old World 
by the fact that the nostrils are not 
divided from one another by a partition, 
and by their much weaker feet. The 
head and neck in all, as in the true 
vultures, is more or less bare, and, 
furthermore, is often very brilliantly 
coloured, in which last particular these 
birds differ from the t 3 r];)ical vultures. 

One of the most important members 
of the group is the Condor, one of the 
largest of flying birds, and when on 
the wing the most majestic. “ When the 
condors,” says Darwin, “are wheeling in 
a flock round and round any spot, their 
flight is beautiful. Except when rising % 
off the ground, I do not recollect ever 


Tribe : we allude to the Seriema (page 428), 
and also to the Owls. This classification was 
based on the very remarkable superficial 
resemblance to the ty])ical birds of prey 
which those forms bear. Modern ornitho- 
logists regard as birds of prey only the 
forms known as the New World Vultures, 
the Secretary-bird, and the Falcons, Eagles. 
Vultures, Buzzards, and the numerous smaller 
forms commonly classed as “Hawks.” 



having seen one of these birds flap its 
wings. Near Lima 1 watched several for 
nearly half an hour, without once taking 


Photo bif IK P. Dando, F.Z.tS,] [Jiegenl's Park. 

CONDOR. 

Tlio bure skin of tbu bend anil neck in of a dark pui'ide colour, the ruff cuciicling 
the neck being of pure white duwu>featlien. 
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off my eyes ; they moved in large curves, sweeping in circles, 
descending and ascending, without giving a single flap.” One 
which he shot measured, from tip to tip of the fullv exjianded 
wings, feet. 

Hie condor, like its smaller relatives, hunts b}’ sight, and '>'7' 

not, as was at one time believed, by smell, feeding on the dead \ 

bodies of guanacos which have died a natural death or lieen — gjj-' -i;k 

killed by pumas, and upon other dead animals. In the 
neighbourhood where sheep and goats are kept, they are 

much dreaded, ns they will attac-k tlie young kids and iambs. ' 

The flock-owners on this account wage mnstnnt war against t/ jo^S > 

them, capturing them by enclosing a carcase within a narrow !/' '' ^ 

Hpace, and when the condors are gorged gallo[)ing u]> on yw ^ 

horseback and killing them, for when this bird has not space ^ j 

to run it cannot rise from the ground. Sometimes the trees % ^ ^ 

on which they roost are marked, and when night fulls a man f 

clin.bs the tree and captures them with a noose, for they are 
very heavy sleepers. | ^ 

The condor ranges from the Andes of Ecuador, Peru, 
and Chili southwards to the Rio Negro on the east coast ' - 

of Patagonia. It lays two large white eggs on a shelf of ..0 

bare rock projecting from j)recipitou8 cliffs, and the young / 

are said to be unable to fly till after tliey are a year old. 

As will be seen in the photographs, the liead of the male is photob^ir.p, jkin,h, 
crowned by a bare, fleshy caruncle, which, like the surrounding KiNCi-viu/niuic. 

bare skin, is of a dull reddish colour ; lower down llic neck is 

a frill of pure white down, which forms a conspicuous contrast tiiofoiniiioK»iHWPii»HintiuMnaiiK. 

with the glossy black iiluinage of the rest of the body and wings. 

The KiNG-viiLTUiiE is a much smaller bird, but the hare parts of the head are much more 
brilliantly, even gaudily 
coloured, the combinations 
being orange, purple, and 
crimson. The plumage is 
creamy white and black. It 
is a comjiaratively rare bird, 

and but little is known con- ^ 

cerning its breeding habits. ^ ^ 

The female is much more \ ^ ' 

soberly clad tlian her male. ^ ^ 

The king-vulture has a more 

northerly range than the i 

condor, extending from Brazil i ^ } 

to Mexico, Texas, and Florida. 

The commonest of the * 

New World vultures is the I f ! 

Turkey-buzzard, which is 
found over the whole _ of 
temperate and tropical * 

America. Of the four species - ? 

commonly known as Turkey- photo hy ir. p. ikim/n, f.h.s.i [/ir(ffint» luik, 

, , WI.ACK VrCTL'IlKS. 

buzzards, three are exclusively 

South American-the fourth f'‘ul.«nellinu rnatter. 






Photo Off ft\ /'• Jktnifo, /'.if.A.J 


[JirfPnl’n Park, 


WI.ACK VrCTCKKS. 


When iliHtiiTbeil, tbeiw birtln uject fiml-KinellinK matter. 



466 



The Living Animals of the World 

; i .r v , ranges as far north as New York and British 

Columbia, and in the Southern and Middle United 
States is very common, perambulating the streets 
or perching on the house-tops. 

Otlier species are the small Black Vulture, 
a dull, uninteresting-looking bird, and the Cali- 
FonNTAN Vulture. This latter is a large species, 
and in the expanse of wing may even exceed the 
^ condor. At one time its extermination seemed 

certain, owing to its falling a victim to the 
l)oisoned meat laid out by the stock-keepers for 
carnivorous mammals, but in the more barren and 
inaccessible regions it appears to be on the increase. 


\r ■ 

'7 / ' 

' *') ‘Vt < I ‘ 

f, *t 


The Secretary-bird. 

The second of the three main divisions into 
which the liirds of Prey are divided is reseived 
for tlie Secretary-bird. This bird derives its 
name from the crest of long feathers which bear 
^ ^ a fanciful resemblance to the quill-pens a clerk 

supposed to stick above his ear. It differs 
other members of the Hawk Tribe 
exceedingly long legs, whi(;h in the young 
_ ^ ^ are said to be so fragile as to fracture if the bird 

r* ‘ suddenly alarmed. It feeds chiefly on insects 

' and rejitiles, especially snakes, for which last it 

seems to have a special liking. It attacks even 
- - ■ • the most venomous species, striking at them with 

HohiH J). £*n,] iPModdphia, ^ n , i. .1 1 ‘i. 

OAtiKoiisiAX VVLTI KE. l^wcrful wiiigs and iwnndmg them with its 

t . I. , 1 1 . ft’ct, lumiiing upon them with great force, till 

Trie iMue ivirtH of tbf hcail arc <if ji brick-Tcd colour. ’ J I 0 I o 

rendered hel])less, when they are at once swallowed 
head-foremost. On account of its great value as a snake-eater it has lieen accorded special 
protection, though unfortunately there is a temlency on the part of English settlers to relax 
this, on account of the fact that it will occasionally eat animals coining w'ithin the scope of 
“game.” Valuable as the latter may be, there yet seems no justification for such a course. 

Tlie secretary-bird, which is a South African sjiecies, though extending nortli wards as far 
as Abyssinia, builds a huge nest of sticks in low bushes, under which will often be found 
numerous nests of the Cape sparrow, ajqiarently the only available site on the veldt, where 
bushes are scarce. Here the sjiarrows are efficiently j)rotected from the icy winds which so 
frequently sweej) across this region, and apparently suffer no fear of personal violence from 
the fierce owners of the domicile above them. When sitting, the female secretary is fed by 
her mate. The young do not appear to leave the nest for five or six months. They are 
frequently biken from the nest and brought up as household pets, becoming not only very 
tame, but exceedingly useful. 

The Eagle and Falcon Tribe. 


photo hif Hoturt J). Citi'itoiif iPhiladdphtu, 

CALIFOISXIAX VULTi: KE. 

The lnue ]viriH of the head arc of a l»rick-T«<l colour. 


From the 2>L*rplexing wealth of species disjdayed among the forms herein bracketed 
together, we can only select a few ekamplcs, which embrace, however, all the more important 
and interesting forms. 

Beginning witli tlie more lowly, we start with those members of small or medium size 
known as KriEs, and as an examjde of the grouj} take the species known in the British 
Islands as the Kite, or Glead. In former days this bird \ras extremely common in England, 
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being found in numbers not only in the rural districts, but in Ijondon itself, where, as old 
records of the fifteenth century show, it o(?curred in such numbers near Tiondoii Bridge as to 
excite the wonder of foreigners visiting the city. These birds found an abundance oi food in 
the garbage of the streets, and also of the Thames itself— “an observati»)n,” remarks Mr. lunn, 
“which throws a lurid light upon the city sanibition.” 

In the days of falconry the kite was royal game, not, however, by legal enactment, but 
by reason of the fact that none but specially trained falcons could secure a jnvy with su(‘h 
wonderful powers of flight. Consequently the price of a falcon which Inul attained this degree 
of skill was beyond the purse of any but a king. 

Save on the wing, the kite is not a handsome bird, its general colour being of a juile 
reddish brown ; but those wlio have had the good fortune to watch its flight are one and all 
impressed. Cowper admirably expresses the general admiration in the lines: — 

Kites that swim Rubliine 
In still repeated circleR, Kcreaiiiiiig loud. 


The kites may be distinguished from other members of the tribe by their forked tails, 
Somewhat of a scavenger, as we 


have already hinted, tlie kite 
feeds also upon such small game 
as moles, frogs, young birds, 
rabbits, snakes, and tish. Its 
partiality for young birds caused 
it to be much dreaded in the 
farmyard in the days when it 
was common; and when, with 
the introduction of modern and 
improved firearms, game-i)reserv- 
ing became more strenuously 
prosecuted, its doom was sc'aled, 
for a ceaseless war wjis waged 
against it, which ended only with 
its extermination. 

Ncarlv allied to the Kites, 
the Honey-hiizzakds next claim 
attention. Tlio name lloney- 
buzzard is a misnom(*r, for honey 
forms no part of the birds food. 
This s^iecies exhibits, liowever, a 
quite remarkable ]»artiality for 
the immature stages ot wasps 
and bees, the nests of which it 
tears in i)ieces with its fc<‘t, so 
as to lay bare tJi<^ coveted 
morsels, devouring them on the 
spot, ]ierfectly regardless of the 
stings of the infuriated insects, 
which seem unable to ])enetrate 
its feathers. When its fayouriU^ 
food is not to be had, it will 
feed upon corn, earth-worms, 
beetles, slugs, small birds’ eggs, 
and moles — a diet sufficiently 






SKCUKTAKV-IIIIII). 


6'fVCrt. 


In fulJ i.luiraRP ilic tiiil ot thin bird Ih much lonKer. 
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strange for a bird of prey. Honey-buzzards appear to be exemplary parents, for they are said 
to construct a bower of leafy boughs above the nest to screen the young from the sun, the 
boughs being replaced as they wither by fresh ones. 

The honey-buzzard occurs but rarely in England, and nowhere api)ears to be a very 
common bird, though it is said to be more frequently met with in Arabia and Egypt than 
elsewhere. On migration, however, it appears in unusually large numbers, the late Lord 
Lilford recording an occasion when he observed many hundreds crossing the Straits of Gibraltar 
from Spain to Africa. These were apparently on their autumnal migration to warmer winter 
(juarters. 

Tlie dash, energy, and coiiriage whitjh we are wont to associate with the Hawk Tribe 
have certainly not been manifest in the members of the order which we have examined so 
far; but these attributes will be evident enough in the majority of the species with which 
we are now about to deal. One of the most interesting of these fiercer forms is the Osprey, 
or FisiiiNU-iiAWK. As its name implies, it feeds largely upon fish, which it captures with 
great dexterity, seizing them either with its feet from the surface of the water, or by plunging 
entirely beneath the surface, when it disappears amid a shower of spray, to emerge a moment 
later with a fish writhing in its talons. To ensure a firm grip of its slip])ery i)rey, the soles 
of its feet are armed with rough tubercles, whilst the foot is furthermore remarkable in that 
the outer toe can be turned backwards, so as to lie parallel with the hind toe — an arrangement 
rare in birds of the Hawk Tribe, but characteristic of the Owls and some other birds. At 

times, it would seem, the osprey seizes a fish too large 
to be raised from the waiter, when, owing to the firm 
hold which the claws have taken, the bird is unable 
to release itself, and is speedily dragged beneath the 
surface and drowned. Some have suggested that the bird 
falls a victim, not to inability to free itself, but rather 
to its obstinacy. 

The osprey is now rare in Great Britain, though it 
breeds occasionally in the wilder parts of Scotland. It 




enjoys an extensive range, however, being found all over 
tlie world. In America it aj)pears to be very common. 
On an island “off the eastern extremity of l.<ong Island, 


f jf ^ i Vork,^’ writes Professor Newton, 300 nests were 

^ ^ counted. The old birds were rearing their young close 

^ ‘ together, living as 2 )eaceably as so many rooks, and 



Photo hjf i*. Ihindo, KZ.a., Jti grut’i* park, 
EGVPTIAX KITK. 

Feeding on gnrbige of nil kinds, kites are iiHefiil birds in 
bot countrieR. 


were equally harmless to other birds.” ( Colonies of this 
kind are rare among birds of prey. 

Whilst the fiercer raptorial birds, which hunt and 
kill their prey, live only upon small or medium-sized 
animals, a certain section, known as the Viilturks, feed 
upon the carcases of the largest mammals which they 
find either in the throes of death or already dead, and 
even far advanced in decomposition. Gathering to the 
feast in large crowds, even the largest bodies are soon 
demolished ; and on this account the vultures are to be 
reckoned amongst the most useful of birds, s])eedily 
removing matter which in hot. countries would rapidly 
endanger the health of neighbouring communities. 

Many years ago a great controversy w’as waged over 
the question of the faculty which guides the vulture 
in the discovery of its food, since it was a matter of 
common knowledge t.hat the tniveller might sweej) the 
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horizon in vain for a sign of these birds, yet, should a camel from a caravan fall out and die, 
or men fall in warfare, within an incredibly short space of time a crowd of vultures would be 
squabbling over the dead. Some held that the vulture was guided by scent, others by sight, 
and this latter view is now almost universally accepted. The bird’s natural habit of soaring 
at an immense height enables it to survey not only immense tracts of country, but the 
actions of its neighbours soaring at the same altitude, though ])erliaps miles away. So soon 
as one descries food it betrays the fact by its actions, making oflf in the direction of the 
l)rospective feast; it is then followed immediately by its yet more distant neighbour, and this 
by a third, and so the first serves as a guide to all the other soaring birds for miles around. 
This flight has been adminibly expressed by I-iong- 
fellow in “Hiawatha.” 

We need here mention only one or two of the 
more important species of vulture, and among these 
one of the most interesting is the Lammeroeir, or 
Bearded Vulture. This siiecies is one of the least 
vulture-like of the tribe, not only in general appear- 
ance, but also in habits, and is to be regarded as 
near the ancestral stock, whose descendants have 
become more and more addicted to feeding upon 
dead bodies. 

The lainmergeir, or bearded vulture, is a bird 
of large size and majestic flight, diflferiiig from all 
other vultures in that the head and neck are clothed 
in feathers, whilst the nostrils are covered by long 
bristles. Beneath the bill hangs a tuft of bristles 
like those covering the nostrils ; hence its name of 
Bearded Vulture ; and this, coujjled with a remarkable 
red rim to the eyes, gives the bird an almost diabolical 
appearance. It lives i)artly upon living animals and 
partly upon carrion, bones apparently being especially 
relished; these it breaks by dropjiing them from a 
height upon the rocks below, ])robably to get at the 
marrow. Land-tortoises are treated in a similar 
manner, and it was i)ossibly this species which 
caused the death of the poet .^"schylus, on whose 
bare head a tortoise is alleged to have been dropj)ed. 

It was at one time common in Euroi)e, and is still 
fairly numerous in West Africa, though rare in the 
East and South. Many stories are told of its 
strength and daring, some' of which concern the 
carrying off of young cliildren ; but these are prob- 
ably mythical, modern observers generally agreeing that the bird is by nature far from 
courageous. 

The more typical vultures differ from the lammergeir in having the head and neck more 
or less bare, and often consjucuously coloured, or covered with a short velvety down. The 
CiKEREOUS, Ghiffun, PoNDiciiERRY, and Egyitian VULTUJIES may be cited as examples of these. 

The CiXEREous or Black VulturhJs a lieavy and repulsive-looking bird, feeding entirely 
on garbage. On the wing, however, this vulture shares with its relatives the admiration of all 
who have been privileged to watch it ; sailing in graceful circles in the blue sky of the tropics, 
or hurrying from all quarters of the compass to some ghoulish feast, it forms a s})ectacle, once 
seen, never to be forgotten. It is found on both sides of the Mediterranean, and extends 
eastwards to India and China. 



Photo by CharlfH Kniyht] [ Aldershot, 

BKAKDKI) VULTUllE. 

It IK Willed the nufirdcd Vultuvo on acronnt of the tuft of 
hriatlert hiLii{;in{; from tlie chin. 
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This species, like the Grh-ton-vulture, has 
the head and neck down-covered, thus standing 
in strong contrast with the Pondicherry and 
Sacred Vultures of India and Africa, which 
have bare heads and necks oniiuneiited by loose 
folds or laj)pets of skin of a pinkish colour. 
These vultures hunt in ^mirs, and are very 
self-assei-tive, driving away all other birds from 
their prey. They build enonnous nests of sticks 
in bushes and trees, thus differing from the 
vultures previously described, which generally 
nest on ledges of rock on precipitous cliffs. 
These nests are made of sticks, lined with 
straw and leaves. A single egg is laid, which 
is white with red markings. The largest 
species rivals the condor in size. 

The Egyptian Vulture, sometimes known 
as Pharaoh’s Hen, is the smallest of the 
vultures. The plumage is white; the head, 
throat, and fore part of the neck are naked 
and of a lemon-yellow colour; whilst the feet 
are pink and the eyes crimson. Not. only is it a 
carrion-feeder, but it will also follow the plough, 
picking up w^orms and grubs. This species 
occurs in Europe, breeding in Provence and 
Savoy, the Macleiras, Ca])e Verde, the Canaries, 
North and South Africa, and India. On three 
occasions it has wandered to Great, Britain. 


We pass now to the Eagles, a grouj» 
the exact limits of which it is impossible to 
define, since the forms so designated merge 
insensibly into Buzzards, Hawks, Harriers, and 
so forth. 

Eagles occur Jill over the world, save only 
in New Zealand. An eagle, it is interesting 
to note, is the bird of Jove, emblem of 
St. John and Home, and at the ]»n‘sent day 
of the American Kepubli(j. It also plays an 
emblematic part in Germany, Austria, and 
Kiissia. 

Of the true eagles, perhaps the best 
known is the Ooldkn Eaule, or Moi NTAm- 
EAai,E-a British bird, breeding still, though 
in diminishing numbers, in Scotland. In 
Ireland it is fast verging on extinction, trai^ 
Kuu, and poison having wrought its destruc- 
tion. In times i«vst it bred in the Uke 
District of England. Abroad ‘t is found mcr 
the greater jiart of Euro^, Nortben. 

India and China, and Northern Africa and 
America as far south as Mexico. B * ■ 
very fierce and powerful bird, attacking 








Phtto tn/ Si’hitlilKin' i'/iofo, 


[Pat'wn'» Uir‘'» 


fUtlKKON-VlU/rrUK. 


This hii'd hiiH Miiio Ixioti iiikfti in i)i<’ llritiHit iNlnndN. 



An Afrit’Aii Kin-uieH, clnmdy nllicil tf» th« (jnffon. 
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large animals as antelopes, wolves, and foxes, as well as the more helpless fawns, lambs, hares 
and rabbits, and ducks, geese, grouse, and so on. 

Very different from the free-roving golden eagle and its allies is the South American 
Harpy-eagle. This is a denizen of the forest, of great size and enormous strength, as the 

powerful bill and feet testify. Whilst other 
eagles are conspicuous for their 2 )Owers of flight, 
the present si)ocies is rarely seen on the wing, 
being strictly a forest-dweller, with short wings 
and tail, and of a somewhat owl-like plumage, 
the feathers being very soft. At rest it is one 
of the most striking of all the eagles. The 
head is crested, the under parts of tlie body .are 
white, and the u])j)er dark grey, banded with 
black. It feeds upon sloths, peccaries, and s])ider- 
monkeys. 

So recently as 1897 another forest-dwelling 
species was discovered in the Philippines, and this 
also preys largely upon monkeys. Its nearest 
ally is apparently the harpy-eagle, and, like this 
species, it is a bird of large size and very 





Photo bif SchoUutif Photo, i’o.] [ I'ai'non's Oncti 

AJfGOLAN VULTURE. 


A common West African bird, living upon fiHh and carrion. 



powerful. It is further remark.able for the 
enormous size of the beak, which differs from 
that of all otlier members of this group in being 
much compressed from side to side. 

The sea, as well as the mountain and the 
forest, is also, as it wore, j)resided over by 
members of this grouj), which arc in consequence 
called Sea-eaglks. One spe(!ies, the White- 
tailed Eagle, or Erne, is reckoned among 
British birds, though it is fast verging on 
extinction. In former days it bred on the sea- 
cliffs of Scotland and Ireland, and in the Lake 
District. The nest, or eyrie, as it is called, is 
commonly placed on inaccessible cliffs, but some- 
times on the ground or in a tree, and, as is 
usual with the grouj), is made of sticks, with 




ThiH Indian him-uiob is riiiiuukable for the loose flaps c£ skin 
wliicli liang down on each side of the liead. 


a lining of finer irnatcrials. This eagle feeds 

princijmlly uj)on fish, tliough hares, lambs, and rabbits and (farrion are occasionally taken. 

The Hawk Tribe, generally sjieaking, have the wings comparatively short, the legs long 
and slender, and the edges of the beak with a sinuous outline arid unnotched; but it is 
impossible to sharjily define the grouj). The best-known species are the Sparrow- and Gos- 
hawks. The first named is still a common British bird, but the latter has now become very 
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rare indeed. In both species 
the male is a much smaller 
bird than the female, and is 
also more brightly coloured. 
The G OS-HAWK was at one 
time used in falconry; it is 
a bird of extremely ferocious 
disposition, and in the days 
when hawks were used for 
sporting puri)oses had to be 
kept very safely tethered, as, 
if it gained its liberty, it 
would at once jiroceed to kill 
every other hawk and falcon 
in the “mews.” 

The Falcon Tribe is 
divisible into two sections — 
the one containing the 
American Carkion-iiawks, and 
the other the Falcons. 

The Carrion-ha u'KS, or 
Caracakas, are long-legged 
birds which spend most of 
their time on the ground and 
run well. They are said to 
hunt, not seldom in ])acks, 
after the fashion of wild dogs. 
One sjiecies at least affords 
an admirable example of 
mimicry — so rare among birds. 
This is the Curassow-hawk, 
so called from its resemblance 
to the curassow, one of tlie 





rhotu hjf jf\ r. jhiittio, i\/.s,\ 

K(JY riAN vui/rcui:. 

ThiH jM one uf Ihu funlcHl fetMliTN of tliu Viiltuio 'J’l'Hin. 



trhoto.Co.] irurBvn>,ur,,a, 

■\VEDGE-TAILKD EAGLE. 

This iH on Aimtialian fueding chiefly uiwn carrion. 


Game-birds. The resemblance is 
evident Jy advantageous, for thereby 
the liawk is enabled to sit quietly 
at rest till its prey comes within 
(Misy r(‘acfi, mistaking the hawk 
for the inoffensive curassow. 

Tlie Falcoxh form an ex- 
ceedingly interesting group, if 
only on account of the jiart 
which they jilayed in the sjiorts of 
mediieval England. Birds of large 
size and forms as small as sparrows 
are included within the group; all 
are very i)owerful on the wing, 
and all feed on living prey, 
though, in the case of the di- 
minutive forms, this may 

GO 
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mainly, if not entirely, of insects. The members of the Falcon Tribe may be (Ustinguished 
from the majority of the larger hawks by the fact that the eyes are dark haael-brown 
instead of yellow, and that the bare, yellow, waxy-looking band of skin at the ^e of the 
beak, so characteristic of the Birds of Pres, is not sharply defined, but scantily clothed with 
fine bristles, passing insensibly into the featliers of the crown of the head. 

Some of the best-known members of this section of the group are the Peregrine and 
Jer-falcons, and the Kestrel, IIohhy, and Merlin. Only the peregrine and the kestrel, 
however, can now be called common. 

The Peregrine is the falcon held so much in esteem by falconers, by whom the female 
only was called the “ falcon,” the male, which is smaller, being known as a “ tiercel.” The 

female was used for the (*aj)ture of the larger game, such 
as herons and rooks; whilst the male was flown only at 
]>art ridges, and sometimes magpies. 

Ill a wild state the jieregrine falcon is regarded by other 
birds with the greatest fear and terror. Ducks feeding on 
tlie banks of streams or lakes, on 2>prceiving it, immediately 
take to the water; whilst jilovers and lapwings rise to an 
immense height in the air, and remain there for hours. 
]\lr. Ussher, who lias had many oi^jiort unities of studying 
tliis bird in Ireland, >vhere it is quite common, relates an 
instance of the tenacity with which it follows its jirey, in 
this case a lapwing. “The falcon,” he says, “after several 
stoops, cleverly avoided by the la2>wing, was so near clutching, 
that the iioor bird, quite W’orn out, drojijied into the water, 
and the falcon, after rising from her stoop, i^oised a moment 
on her wings, and then quietly lowering herself with extended 
legs, lifted the lajiwing i’roin the water and bore her ofif.” 

The eyrie is generally found half-way U2) some jireci pi- 
lous clijBT ; no nest is made, but the eggs are laid on the 
earth or gravel covering the selected ledge. When eggs 
are found in a nest, the latter has always been taken from 
some other bird, even the eagle being occasionally disjiossessed. 
Tliree or four eggs are laid, which are very beautiful and 
vai’iable in their coloration. The young are attended by 
their jiarents long after th(»y are able to fly. 

Tiie Jku-falcons are birds of large size and great 
beauty, and at one time were much in request by falconers, 
probably largely on ac(*oiint of their appearance, for they 
lack the ])ower and s^iirit of the ])eregrine. Grey and 

black and white and black are distinctive colours of the 
various species, which are inhabitants of northern regions. 

The Kestrel, or Wind-hover, is one of the commonest birds of prey, much and most 
unjustly persecuted by gamekeejiers. In its general apjiearaiice it closely resembles its much 
smaller relative, the so-called “ SrAUROW-iiAWK ” of Americii, shown in the jihotograph on this 
page by Dr. Shufeldt. The American sparrow-hawk, it should be mentioned, is really a 
s^iecies of kestrel, and, like the British kestrel, belongs to the J^alcon group of the Birds of 
Prey. Like the iieregrine falcon, tHe kestrel does not build a nest, but takes possession of 
the deserted nests of crows and mag2>ies, or de^iosits its eggs on the bare earth of a recess in 
some cliff or quarry wliich is overhung by a jirojecting shelf of rock. Occasionally a hole in a 
tree is chosen, the eggs then resting on the rotten wood at the bottom. That the kestrel is 
of a more confiding disjxisition than the majority of its tribe seems to be jiroved by the fact that 
it will often dejwsit its eggs in nesting-boxes, if the.se are jilaced in suitable sj^ots. On some 
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CKEBTKD EAfiLK. 

A ijowerful and savage bii-d from South Ameriwi. 
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CHILIAN HKA-KA(iLK. 

Thia bird feeds on ciirrion wliich it finds on the lieach. 
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Fre(iueiit in the Dritinh Inlandfi. 


English estates the harmlessness of this bird is fully 
recognised, and every encouragement is given it to 
breed by the erectitm of these nesting-boxes. By 
way of illustration vre may cite a case where, on an 
estate in Kent in 1900, five of these lioxes were 
erected 20 or 30 feet fi-om the ground round a 
single field, all of which were tenanted by kestrels; 
and though a thousand young ])hcasants were 
reared in this field, not a single one of these 
was missed by the kee])ers. Besides its human 
enemies, the kestrel has to contend with crows 
and rooks, which spare no efforts to seize its eggs 
whenever the opportunity presents itself. The eggs, 
it should be mentioned, are of a bright ruddy 
colour, but, like those of the jieregrine falcon, 
lose much of their freshness of colouring during 
incubation. Four or five in number, they are laid 
at intervals of two days or so, incubation com- 
mencing with the deposition of the first egg; as 
a result, the first nestling hatched may be more 
than a week older than the last. 

The food of the kestnd appears to consist 
mainly of mice, but frogs, earthworms, grasshoppers, 
cockchafers, and other beetles are also taken. 
Kestrels will also eat- dead animals, as is ])roved by 
the fact that they are not seldom found dead from 
(»ating poisoned rats laid out for mag])ies. One 
in st ance 
is on re- 
cord where 
a kestrel 
was taken 


with its claws entangled in the fur of a stoat, which 
fiercely defended itself. It is an easy matter, for 



those who will take the trouble, to find out what is 
the staple diet of the kestrel; for if the uest and its 
neighbourhood he searched, numerous small rounded 
pellets of the size of a chestnut will be found, which, 
when broken up, will jirove to be composed of the 
hard and indigestible parts of what has been swallowed. 
The majority of such pellets are made up of the fur 
and hones of mice. 

The little Amkiucan “ Si’aiuiow-hawk,” which, as 
we have already ])ointed out, is really a sjwcies of 
kestrel, api)ears to be almost exclusively insectivorous 
during the summer months, preying mainly upon 
grasshoppers. An American ornithologist, Mr, llen- 
shaw, writing on the subject, remarks that during a 
scourge of grasshopjjers the sparrow-hawks assembled 
in hundreds ; and although on this occasion, owing 
to the vast myriads in which these insects had col- 
lected, the birds could make no visible imiwession, yet 
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EALOOX. 
A fiivduiitc in fiilconry. 


they must have done an immense amount of good. 
Ornithologists from all i)arts of the United States 
unanimously agree that grasshoi>]>ers form the 
staple diet of this hawk, though mice and gophers 
are also largely eaten, and especially during the 
winter months, when insect food is scarce. 

Of the Pygmy Falcons there are several 
species, ranging from the F.astern Hirnalava, 
through Tcnasserini and Purina, to the Malay 
Islands and the Philippines, The smallest is 
tlie Ked-lkggki) FALC’ONirr of >>ejml, Sikhim, 
and Hiinna. It feeds largely uiion insects, such 
as dragon-flies, beetles, and butterflies, hawking 
them with a swallow-like speed. Occasionally 
the. members of this little group are said to 
bunt down and kill birds larger than themselves. 

OWLS. 

Few birds have Ikhmi inf>re misrepresented 
in literature tliiin tli(» Owls. For centuries they 
have been d(*])icted as birds of ill omen, and 
accused of all kinds of diabolical ])racticeK. 
Shakespeare, for (‘xain]>l(s rci>eaT(*(lly nnik(*s the 
owl do duty for some evil sign, or fiiHil some dire 
purjM)se. Thus in MavUeth, Act II., Scene* ii.. 

It wns tl)C3 owl that shriuk’J, the fatal bellmnn, 

Which gives the sternst good-night. 


And later on, in Act IV., it 
is an owl’s wing \vhich he 
makes the witches add to 
their caldron of noisome 
things, when brewitig their 
deadly ]>otion. In Spain the 
sco]).s and tawny owls are 
believed to be devil’s birds, 
and are accused of drinking 
the oil from the lain])s 
siisi)cnded before the sliriiios 
of saints. The gamekeeper 
nails their bodies up on the 
barn door as offenders of the 
worst type, whilst the Malagasy 
believe o\vls to be the em- 
bodiments of evil spirits. 

It is therefore a relief 
to find this unwarrantable 
prejudice is not absolutely 
universal, since amongst some 
people, at least, the owl has 
found some favour. The best- 
known instance of this is the 
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HCBCTACLED OWL. 
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case of the Greeks, who made the owl the 
synilwl of wisdom, and cliose as an emblem, 
singularly enough, the species known as the 
Little Owl, a bird which is notorious for its 
ludicrous behaviour, so much so that it has 
eaiTied for itself the reputation of being the 
veritable buffoon of birds. Its grotesque and 
ridiculous antics are utilised by Continental bird- 
catchers, who use it ns a lure to attract small 
birds, tethering it for this purpose near nets, 
sniu-es, or twigs smeared with bird-lime. 

Amongst other birds, strangely enough, the 
owl apiiears to be as much disliked as the fiercer 
and more dangerous members of the Hawk Tiibe, 
and in consequence, should one venture abroad 
during the day or be discovered in its retreat, the 
alarm is given, and every small bird within call 
is summoned to take ])art in a gen(*ral mobbing. 

All hough proverbially unpalatable, the Little 
Owl is sjiid to be eaten in Italy, as are other species 
in the various countries in which they are found. 

Varying considerably in size, the owls, 
nevertheless, jjresont a very general uniformity in 
appearance. All are remaikable for the j^eculiar 
softness of their plumage, whicli imparts to the 
wings tlie almost uni(|uc jiower of absolutely 
silent flight, the sound being deadened or muffled, 
so that the prey can be ai>proached suddenly, and 
seized before escai)C is iiossible. This is very 
necessary 

when hunting in twilight hours. The owds are almost 
the only birds in which the outer toe is reversible, or 
capable of being turned either forwards or backwards. 

Futhermore, the members of this group are remarkable 
for the fact that the eyes look directly forward, instead 
of outwards, as in other birds, and that the feathers of 
the face are arranged round each eye in the form of 
a disk, and thus impart the familiar owl-like visage, 
seen elsewliere only among certain of the Hawk Tribe 
known as “Harriers.” 

h\)ur species of owl arc to be found sparsely dis- 
tributed over Great Britain. We may regard as the 
tyjucal owd the species known as the Tawny or Wood- 
owl. It is the largest of the resident owls in England, 
and would l)e much more abundant but that it is sub- 
jected to a rigorous and foolish persecution, born of 
long-standing prejudice and ignorance ;'at stands accused 
of the heinous offence of eating game, a charge which 
has never yet been fully proved. The benefits it confers 
are great, but, unfortunately, unrecognised, for its chief 
food consists of rats and mice. Hus is the bird which 
gives utterance to that weird “ hoo-hoo— hoo-hoo-hoo,” 
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An ocwwional visitor to the Britinh lule^. 
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one of tbe most charming of the many delightful 
sounds that break the stillness of the summer nights. 
It is interesting to note that this species is unknown 
as a wild bird in Ireland. 

Other and fairly common species in England are 
the Long- and Snonr-EAUED Owls, both remarkable 



for the fact that the ajjerture of the ear, which is 
of enormous size, is of a different shai)e on the right 
and left sides of the head. These owls, furthermore, 
are characterised by the possession of a ])air of feathery 
tufts, or “horns,” springing from the top of the 
head, which can be erected or depressed at plt'asure. 
These horns are found in many species of owl not 
necessarily closely related. The species under con- 
sideration are of inediiim size, with large eyes of 
a most wonderful golden-yellow colour, stiinding in 
strong contrast with those uf the tawny owl, which 
are nearly black. I^ikc the tawny owl, these two 
species, and especially the short-eared, live largely on 
rats and mice. The last-named bird also devours 
great numbers of dor-beetles and cockchafers. 

Amongst the largest of the tribe are the 
Eagle- and Snowy Owls, both of which are 

occasion- 
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TAWNY OWL. 



[Hi ffuit't park'. 


One of the coniiiiuueRt IJritiHh owIh, 


ally met 

with in Great Ihitain. The .•iii;le-owl may lx* de- 
srnbed as a largely inagniiieil long-eared owl in 
general aiiix^iiranee, lliougli, as a nmiter ol iuet, the 
two are not v<wy elowly relaled. The snowy owl, as 
its name implies, is white in colour, the while being 
relieved by more or less (•onspieiious lihiek mark- 
ings. This wliite livery, assiinilaliiig with its snowy 
surroundings, allows the wearer 1o apjinxieh its prey 
uniK-rceivcid on the snow. Whilsl, the snowy owl is con- 
fined to northern regions, the eagle-owl enjoys a wide 
distribution, and is represented by numerous sjiecies, 
one of which, as we linve ivmarked, occasionally 
visits (ireat llritain. The larger six'cies of eagle-owl 
are the most ferocious ineinheis of the order, and 
prey largely u])on hares, rabbits, and the large game- 
birds; whilst tlie snowy owl, though selecting similar 
prey, does incaleulahle gtxxl hy devouring those de- 
structive little rotleiits known as tlie lemmings. 

Solitiiry as owls usually are, some, as the 
Amkkka.n Bi:KROwixii-owi.s live in what may 
cnll<*d colonies; and, stranger still, tliey live in 
burrows, which they share with tlie original excavators. 
Occurring both in North and Soutli America, it is not 
surprising to find that the creatures witli whom the 
burrowing-owls elect to take u)! their alxide are very 
varied, belonging for the most part to numerous groui»8 
of burrowing mammalia. In tbe iirairies of North 
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America they apjiear to quarter themselves 
upon the prairie-dogs, ground-squirrels, and 
badgers ; and in the pampas of South America 
upon the Patagonian cavy, the viscacha and 
armadillos, and occasionally lizards. It seems 
to be no unusiuil thing to find, in addition 
to the bird and mammal tenants of a single 
burrow, one or more full-grown examples 
of the much-dreaded rattle-snake— a truly 
wonderful happy-family, if all accounts are to 
be believed. But many corn])etent to speak 
on the matter throw out dark hints which would 
aj^pear to show that the owl quarters itself 
on the tenants of a burrow too weak to 
resist its^inffusion upon their domicile, and 
tha^ occasionally this most masterful bird 
renders itself still more objectionable by de- 
vouring the i)rogeny of its hosts, and some- 
times even the hosts themselves. 

The species known as Pvgmy Owls and 
Little Owls we mention here only on account 
of their small size, one member of the former 
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Tbit is a BritUh owl, eviocing a prefuretice fur vlmrcli-towers in which 
to rooat and breed. 
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SCREECH-OWL. 


A cuuiiiiim Xortli American bird, feeding on nnall animohi of all 
IcindB. 


group being little bigger than a lark. Thus 
they stand in strong contrast with the giant 
snowy and eagle-owls. 

Finally, we have the White or Barn-owl, 
which with its allies forms a group distin- 
guished from all the other owls by certain 
well-marked structural characters. Tire barn- 
owl is also to be found in Great Britain, but 
is growing, like all the other owis in this 
area, more and more rare every year, owing 
to persecution at the hands of gamekeepers. 
It is a handsome bird, of a jiale buflf-yellow, 
mottled with grey above to pure white* 
beneath, and with the characteristic facial 
disk peculiarly well developed. It breeds in 
holes in trees, ruins, and church towers, and 
feeds almost entirely on mice and rats. 
From the piercing note which it occasionally 
utters, it is also knowm as the SciiEEcn-oWL. 
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HOOPOE FLYING. 




This pliotogr.ipli dlspl.iv^? the crest fully elevated, and likewise shows the heautifully banded colouration 
of the under surface of the wing, as well as the position of the wings in flight. 



CHArTER X. 

NinilT^TARS, SWIFTS, AND HUMMING-BIRDS. 

Niuht-jars. 
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COMMON NKIHT-JAU. 

Known aIho m Forn-owl and Oout-Huckor. 


of moths and beetles) after twilight has 


I T is ]>robable that the Nkutt-JAKS are the 
nearest allies of the Owls. As pointed out 
in the last chapter, although the latter 
have acquired the habits of the Jlawk and Eagle 
Tribe, they are not really coniu'cted with that 
grou]» by descent. 

Soberly clad, so as to be in eoinjilete harmony 
with its surroundings, with large eyes, huge 
mouth, and ])eeuliarly short beak, beset with 
long bristles, the night -jar may be distinguished 
at once from all othf‘r llritish birds. IJy day it 
hides, S(|uatting close to the ground, or perched 
on the thick branch of a tree; but when on the 
latter, it sits along and not across the bougli, 
like other birds, the complete harmony between 
its plumage and the bark rendering it as invisible 
as when on tht^ ground. 

Not until the si)ring has far advanced does 
this bird h'ave its winte^r resort in Africa for 
Europe, making its prescmce known by its con- 
spicuous habit of hunting its food (which consists 
i. Later, its extraordinary ehurring note is heard — 
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rENNANT WINGEll NIOIIT-JAB (FRONT VIEW). 


The long and gncefut plmuee are mucb-lungthcued quill-feathen, and by their reeeniblanoe Co the waving graii in which the bird neeU afford 

protection. 
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a note which has l)een likened to the noise made by a spinning-wheel, and so ])owerfiil as to 
be audible half a mile off. This note is made while on the ground : on the wing, while toying 
with its mate, another equally })eciiliar sound is made, which has been likened to the noise 
made by swinging a whip-thong through the air. 

No nest is made by this bird; but the eggs, two in number and beautifully marked^ 
are laid on the bare ground. The young are covered with down, and remain in the nest 
for some time. 

Another very remarkable feature is the fact that the claw of the middle toe has its inner 
edge curiously serrated, forming a sort of comb, the function of which is unknown. This 
comWike claw occurs also in some few other birds — bitterns, for instance. 

A very remarkable kind is the Pknnant-W'INGKD Niuut-jau, in which one of the cpiill- 
feathers in each wing is produced into a “ |)ennant ” of some 17 inches in length. The shaft 
of the feather is bare for the greater part of its length, and terminates in a feathery blade, 
[t is an Abyssinian species about which not much is known. 

Some of the nighty-jars, as the 
New World Niuiit-hawk and the 
Old World p]AKKi) Night-jars, are 
particularly owl-like, a resemblance 
imjMirted by long “ear-like” tufts 
of feathers wdiich rise from the 
back of the head. Others, as 
the Mohk-pokk of the Tasmanian 
colonist, or the Frog-mouth, as it 
is called in Australia, are remark- 
able for the huge size of the 
mouth, bounded, as it aj>])ears to 
be, by huge lips, n^presented by 
the short, round-edged beak. 

Very nearly related to the 
night-jars is the OiL-uiKl) of South 
Ainericii, which lives in eaves in 
Trinidad, luaiador, and Peru, where 
it builds a nest which has been 
likened in appearance to a huge 
cheese, and in wliicii arc laid from 
two to four white eggs. Like the 
night-jars, these birds feed by 
nighty emerging from tlieir gloomy 
retreats at twilight wdth much noise and in great numbers. Tlieir food, bow’ever, is entirely 
of a vegetable nature, consisting of oily nuts or fruits. 

The young, soon after they are hatched, become j)erfect masses of fat, and on this ac(?(mnt 
are much in demand by the Indians, who make a special business of killing them and cxtraclang 
the oil. 
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31011K-P0BKS. 

S(> called from the note they utter. 


Swirrs. 

In geii(*ral apjn'arance Swirrs bear a strong superficial resemblance to Swallows; in reality 
they are related, not to tliose liarhingers of spring, but to the Night-jars on the one hand 
and the Ilumming-hirds on the other. 

Tlie Common Swiff arrives in England during the early part of May, and stays till 
the end of August, or sometimes till Sejitember has half run its course. Black in colour, 
relieved only by a white throat, it has little in the sense of beauty to recommend it ; 
nevertheless, there are jiroliably few who do not cherish tender feelings towards this bird. 
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MOBE-POBK. 

Thi« is ooe of the most owMlke of the Night-jars. 
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SWIFT. 

A conimon TlritiMh bird during the •uinmier moniliB. 


The swifb iiik; great buoyancy of spirits, us is iiiunii’ested by the wild, exuberant bursts of 
screaming to which it gives voice as it rushes in small parties down the lanes or along the 
less-frecjuented thoroughfares of towns as morning breaks or evening falls, and occasionally 
throughout the day. The greater part- of its life is spent u]»on the wing (indeed, it ap[)ears 
to rest only wdien incubating or sleeping), and of all the smaller birds it is the most graceful 
in flight, turning and twisting in fairy maros high in the heavens for liours at a time. 

The sw'ift chooses for its nesting-place the eaves of houses and holes in church towers, and 
occasionally a crevice in the face of a quarry. The nest is formed of bits of straw, dry grass, 
and a few feathers, glued together by a secretion of the salivary glands into a coinj)act crust; 
in this the bird dejiosits from two to four white eggs. The young, which are liatched naked 
and blind, never develop dowm-feathers, but soon be(»ome more or less imi>erfectly clothed in 
a mass of tiny sjnnes, representing the budding feathers; these give the bird somewhat the 
appearance of a young hedgehog. 

In adaptJition to its remarkalile ]iowers of flight, the wing has undergone considerable 
modification in form, so that it differs from that of all other birds. On the otlu*r hand, 
the legs, being so little required, have diminished considerably, and are remarkable for their 
smallness—a fact which hampers the bird consideralily, should it happen to alight on level 
ground, for, owing to the great length of the wings, it can arise only with considerable difficulty. 

Nearly allied to the common swift is Salvin’s Swift, remarkable on account of its nest, 
which has been described by Dr. Shnrjie as the most wonderful in the world. About 2 feet 
long and 6 inches in diameter, it looks rather like the sleeve of an old coat than a nest. 
It is made entirely of the downy seeds of plants, w^hich, floating through the air after the 
fashion of such seeds, are caught by the birds when on the wing, and, ])artly felted and 
partly glued by the salivary secretion, are woven slowly into the characteristic w’oolly domicile. 
The site and manner of fixation of the nest are scarcely less w^ondcrful, for it is suspended 
from the flat surface of some projecting piece of rock on the face of a cliff, and is thus 
almost inaccessible; yet, as if to make assurance doubly sure, two entrances are made, one at 
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the bottom, which is really blind, and one at the to^, near its foundation, if we inav call it 
SO, which leads into the nursery. 

Still more swallow-like in general appoaranee are tlie diminutive Edible Swirrs, so called, 
not on account of the ]»alatalnlitv of tlie birds themselves, but of their nosts, which are in 
great demand by the wealtliy Chinese for conversion into birds'-nest Siuip. It has already 
been remarked that the salivary glands are unusually active in tlie swifts, their st*crelion 
bearing a very imjjortant j)art in the construction of the nest, and serving ns a kind of 
cement. It is, therefore, not surprising that in some inemhers of the group we find this 
secretion playing a still more ])roininent part, forming, at least in one species, the entire 
material ol the nest. “Witli the.se nests,” writes Dr. Sharpe, “ a large trade is done with China 
from many of the ^Malayan Islands, over 3,o()(),()(K) nosts having been known to be export (*d 
in a single year from Borneo to the latter country. 

... In Borneo and other jdaces the caves in wliich 
the swiftlets huild are leased to the collectors tor a 
considerable sum; but it is only the white nests, made 
of the ])ure secretion, which are of any rcnil value. 

The nests of those species whicli mix into tludr nests 
grass or feathers are not appreciated as an article of 
commerce.” 

Colonel liegge gives soirie extremely interesting 
])articulars coneerning the nesting habits of thes(‘ birds 
in (Ceylon. “11 is noteworthy,” he writes, “that the 
l^artially fledged young — which were ])r()cured on this 
occfision for me, and wliich I kojit for the night — 
scrambled out on to the exterior of the nest, and sle|)t 
in an upright jiositiori, with the hill jiointing straight 
up. This is evidently the normal mode of roosting 
resorted to by this sjiecies. Tiie interior of this cave, 
with its numbers of active tenants, ])r(»sented a singular 
a])])earaiice. The bottom was filled wdth a vast deposit 
of liquid guano, rcaehiiig, 1 w’as informed, to a depth 
of 30 feet, iind eomposed of dro])j»ings, old nests, and 
dead young fallen from above, the whole mingled 
into a loathsome mass, with water lodgeil in the 
crevices, and causing an awful sl^uich, which would 
have been intolerable for a inoim*ul evmi, had not 
the hundreds of frightened litllo birds, as they 
screamed and whirred in and out of I he gloomy cave 
with a hum like a storm in a ship's rigging, power- 
fully exeiled my interest, and ]m«'<IiicoiI a long 
examination of the eolony. This giuiuo «h*]io-it is a 
source of considerable profit to the cstMh*. the liospitalile manager of which informed us that 
he had manured 100 acn‘s of coffee with it during that sc^ason.” 

Ill MMLN(J-HIKD.S. 

It is generally admitted that liuMMiMi-lUKUS are nearly relntinl to Swifts, with which, 
however, they stand in the strongest. ]K>ssihle contrast in the matter *>f plumage —tlie latter 
being always ineons])icuously coloured, whilst the former are for the most jiart. clad in vestments 
so gorgeous as to render it extremely difficult to descrilK? tluun in solier hmguag<\ Moreover, 
so great is the W’ealth of species— some hundreds in number— and so varied are the form and 
coloration, and so closely do the various types pass one into the other, tliat their classification 
is a matter of extreme difficulty. 
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Confined to the American Continent and 
certain islands adjacent thereto, humming- 
birds range from (Canada to Tierra del Fuego 
in a horizontal direction, and rise vertically 
in the mountain -range of Chimborazo to a 
height of 16,000 feet above the sea-level — 
“dwelling,” as Professor Newton describes it, 
“in a world of almost constant hail, sleet, and 
rain, and feeding on the insects which resort 
to the indigenous flowering plants.” 

Humming-birds surpass all others in the 
wondrous beauty of their ifiuinage, wliicii 
depends not so much on colour as metallic 
lustre reflecting all the hues of the most 
j)recioiis stones— amethyst, ruby, sapphire, 
emerald, and to])az gleaming and sparkling 
from their bodies with a fire and intensity truly 
marvellous. “ In some cases,” as Professor 
Newton aptly describes it, “ this radiance beams 
from the brow, in some it glows from the 
throat, in others it shines from the tail-coverts, 
in others it sparkles from the ti])s of elongated feathers that crest the head or surround the 
neck as with a frill, Avhile again in others it may appear as a luminous slreak across the 
cheek. . . . The feathers that cover the upi)er i)art.s of the body very frequently have a 
metallic lustre of golden green, which in other birds would be thought sufficiently beautiful, 
but in the [humming-birds] its sheen is overspread by the almost dazzling splendour that 
radiates from the sjjots whore Nature’s lapidary has set her jewels.” 

Besides tliis brilliancy of colour and variety in form — variety due to the development of 
tliese crests and frills, or to the forking and elongation of the biil-feathers— still further 
clianges are brought about by the modification of the bill, vrhich may be jiroduced into a long 
straight style, longer than the body of the bird, or turned up like that of the avocet or down 
like that of the curlew. These changes are ada])tations to the bird’s methods of feeding, 
some seeking their food from tlie long tubular corollas of flowers, and requiring, tluTefore, very 
elongated beaks, others from more open and easily accessible flowcTS, wdiilst others liunt among 
leaves, esjiecially the under-surfaces, the quarry consisting mainly of insects attracted by 
the honey secreted by the flowers, or those living on tlie leaves. Not only the beak but 
the tongue also has undergone great modification in this grou]), its outer sheath curling 
up on each side into a tliin scroll, so as to form a pair of t.iibes, the exac*t use of winch is 
unknown. Tlie wings, like those of the swift, liave undergone a certain amount of cluinge 
in the relative jirojiortion of the several regions, and in the form and number of the (juill- 
feathers, whilst the legs have become considerably reduced in size. In some species each leg 
is surrounded by a little tuft of down, which may be black, brown, or snow-white in colour. 
In size these birds vary from 8 inches to scarcely more than 3 inches. 

“The beautiful nests of humming-birds,” writes Professor Newton, “than which the fairies 
could not have conceived more delicate' . . . will be found on examination to be very solidly and 
tenaciously built, though the materials are generally of the slightest — cotton-W’ool, or some 
vegetable down, and sjiiders* webs. They vary greatly in form and oniainentat ion — for it would 
seem that the iiortions of lichen which frequently bestud them are affixed to their exterior with 
that object, though probably concealment was the original intention. They are mostly cujv 
shajied ; and the singular fact is on record, that in one instance, as the young grew^, the walls 
were heightened by the jiarents, until at last the nest was more than twice as big as wdien 
the eggs were laid and hatched.” 



J*hol(f bu ir. Hai'idc-Kunt, F.Z.H.} IMUjord-on-H^a, 

RrBT-TIinOATED nUMMING-BTims. 

Aliout 500 dintiuct species of )ni>niiiinf;>birdM lire known. 



CHAPTER XI. 

PARROTS, CUCKOOS, AND PLANTAIN-EATERS. 


rAimoTs. 

*‘rTlHE art of taming wild animals,” writes ]Mr. Jcmlvs in his “History of Politics,” “and 
I making them serve the i)urposcs of man, is one of ♦he greatest discoveries of the 
w’orld.” He holds — and there can be little (|iiestion as to its reasonableness “that 
the domestication of animals converted the savage ]»ack into the jiatriarchal tribe,* and that 
the earliest domesticated animals were pets. How great a sliare, tlu‘n, PAltHO'lS may have 
had in this civilisation and advancement no man can tell, for it is imi)ossible to say how long 
these beautiful birds may have been esteemed as ]k‘1s, or how (‘arly they were introduced 
to the noth^e of the civilised peojiles of past generations. (Vrtain it is, however, that tor 
more than 2,000 years thev have been held in the highest esteem. 

Modern discovery has added enormously to the list- of known parrots, so tliat to-day more 
than /)()0 different sjjecies have been described, and these may be divided into Nkstoks, lA)iaKS, 
Cockatoos, (k)CKATKKLH, Macaws, and Kakapos. 
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KEA 

AlHO known at the Mountiiiu-nMtor. 
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NEW ZEALAND KEA. 

The kea frequents the elnpes of hifty enoW'Covcred mountains. 



[MUbovrat. 


Of the first named, the best known is the Kka, or Mountain-nestok, of the South 

Island, New Zealand. Dull in coloration, and not striking in api»earance, it has earned an 

unenviable notoriety, whicli ai)i)ears to rest as much ui)oii fable as upon fact. It seems that, 
since the introduction of sheep into this part, of the world by the settlers, this bird has 
found a diet of flesh more stimulating than one of fruit. Exactly how this came to be is 
not known. Two explanations have been advanced. The first has it that the birds settled 
on tlie skins of the sheep slaughtered for their wo<jl, and picked off j)ieces of fat tlierefrom, 
as well as various tit-bits from the carcases of the same, and thus found out how toothsome — 
or beaksome — mutton was. From this they wcuit a step further, and did l.ho slaughtering 
for themselves. Parties of them now go a-hunting, worry a sheep till exhausted, then dig 
down through the back, and so wound the intestines that death results. Another explanation 
is that the birds in the original instance mistook the sheep's backs for the huge masses 
of lichen common to this region, of which the birds are very fond. Not finding it to 
their taste at the top, they dug deej), and soon came to the flesh, whi(;h, like the forbidden 
fruit, proved more ])alatable than that which w^as provided for them by a bountiful Nature. 
The result is, that they have become a menace tx> sheep- farmers, and are on this account in 
danger of extermination. It has, however, been denied recsently that the darntige inflicted 
is anything like so serious as was at one time reported, since on one run, wIkth the 

damage was unusually large, only 1 in 300 sheep was so attacked. This bird has also been 

said to attack horses. 

Very different, in general appearance and in esteem, are the Lokies. Like the Nestors, 
the tip of the upper jaw, or beak, is smooth, or nearly so; and in this resj)ect these two 
groups are to be distinguished from all the other parrots ; but in the gorgeousness of their 
plumage they far eclipse their congeners. Absent in New Zealand, they are found elsewhere 
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throughout the Australasian region, 
inclusive of Polynesia, and are highly 
esteemed as pets, combining great beauty 
with a very docile disposition and con- 
siderable talking powers. 

The birds of this section are also 
known as BiuisH-'roNuiiKi) Pakuots, from 
the presence of a remarkable “ brush ” 
borne on the end of the tongue. This is 
a special adaptation, enabling the bii-ds 
to feed ui)on honey ; some, indeed, have 
this brush particularly well develoinsd, 
and are almost entirely honey-seekers, 
whilst «)thers, wherein the brush is less 
devclojied, live largely on fruits. Pro- 
fessor Moseley tells us that honey liter- 
ally 2)ourod from the mouths of Blue 
Mountain-louiks which he shot at (lape 
York. 

The Cockatoos are abundant in the 
Australian region, but have their head- 
quarters in the Malay Archipelago. Besides the familiar white-crested form so commonly kept 
in England, the group includes an iron-grey coloured bird with a bright red heiul, and a huge 
bliM-k species, which represents the giant of the order. It is a funereal-looking bird, the largest 
specimens inhabiting New tiuinea. (.)iie of its most striking leatures is the beak, whiih is 
of enormous size. Its tongue differs from that of other itarrots in that it is slender and 
cylindrical in shape, and of a dee]) red colour, instead of thick, fleshy, and hla<-k. It fre(|ueiits, 
Mr. Wallace tells us, the lower jiarts of the forest, feeiling u|)on various fruits and seeds, but 
disi)laying a marked jiartiality for the kernel of the (tanary-nut, which grows on a lofty 
forest-tree; “luid tlie manner 'in which it gets at these seeds,” writes Mr. Wallace, “shows a 
correlation of structure and habits which would jioint to the canary as its s].ecial food. The 
shell of this nut is so excessively hard that only a heavy liaimner will crack it; it is some- 
what triangular, and the outside is ejuite smooth. The ma.mer in whiidi the biixl ojiens these 
nuts is very curious. Taking one end-ways in its bill, and keiq.ing it Hrm by a ).ressure of 
the tonguei it cuts a transverse notch by a lateral sawing motion of the shar]M>dge(l lower 
mandible. This done, it takes hold of the nut with its foot, and, biting off a piece of leaf, 
retains it in the deep notch hy the ui.].cr mandible, and again seizing the nut, which is 
prevented Irom slipping by the elaMic tis.sne of the leaf, lixes the edge of the lower mandil.le 
in the notch, and a i-owerful rip br-aks off a ].iece. of the shell. Again taking the nut. 111 its 
claws, it inserts the very long and sharp ]«.int of the bill, and picks out the kernel, which is 

seized hold of, morsel by morsel, by the extensile tongue.” 

Of the tvT.i<-al parrots, the liest known is the common (,KEV Aekican Pakiiot, with a red 
tail, so valued on account of its gn-at .ulking IHiwers. Other species of this section which 
should be mentioned here are the Pvpmy Pakuot,s Ma(;aws, Hawk-i.ii.i,ki. I'AKU.rr, BuiaiKKiUAKH, 

The first named are the smallest of all the tribe, remarkable as well for the splendour of 
the plumage as their size, which is less than that of the common sjsirrow. 

The I^NO-TAILEI. MACAW.S, representing the most showy and gaudily coloured of all the 
Parrot Tribe, inhabit the tropical forests of South Am.-rica Mr. Bates describes a "f 

scarlet-and-blue macaws, which he came across one day, as looking like a cluster of flaunting 
banners among the crown of dark green leaves of a bacalia-jM m. , ,,, -i j r ■ 

The superb Hyacinthine Macaw is one of the rarest of the Parrot Tribe, and w^ found 



490 


The Living Animals of the World 



I*holohtf jr. aaiHlU-Kuit, iMiljord-vn-ika. 

Kl.ACK COCKATOO. 

Found ill imirs in thick forwts. 


The HANCiiNG-PAKROTS are about the 
same size as the well-known “ love-birds,” 
and remarkable for their habit of sleeping 
sus[)ended liead-down wards l.iy one foot from 
the bouglis of trees. They are all brilliantly 
coloured birds, and have a fairly wide range, 
extending from India and the Philippines 
through the Malay region as far eaiit as Duke 
of York Island. 

The Australian Budgerigars, or Grass- 
PAiiUAKEKTS, need no description here ; but 
it is interesting to note that nearly allied to 
them is a small species known as the Swamp- 
or ]X)NG-TAIL£D G ROUND- PARRAKEET. As itS 


in the interior of Brazil. As its 
name implies, it is of a deep hyacinthine 
colour, relieved by a bare patch of ])ure 
wdiite skin round the eyes. It feeds on the 
nuts of several ])alms, es])ecially those of 
the macuja. These nuts, whicdi are so hard 
as to be difficult to break without a heavy 
hammer, are crushed to a pul}) by the power- 
ful beak of this macaw. 

Crests among ])arrots are common enough, 
but only one species wears a frill ; this is 
the Hawk-killei) Parrot of the Amazon 
Valley. It is closely related to the large 
and well-known Amazon Parrots, and has 
been a])tly described as a most extraordinary 
bird. It.s coloration is striking — green above, 
with a brown head; the frill or ruff around 
the neck shows up. in strong contrast, being 
dark red, with blue edges, and barred with 
blue. The feathers of the breast and abdo- 
men, like the frill, are also red and blue, 
whilst the under-surfaces of the tail and 
wings are black* It is only when the bird is 
excited or angry that the ruff is raised. 



FImIo by ScholoKtic Photo. Co.] iPanm'M Green. 

COCKATOO. 

Cockatoos in a wild state often congregate in immense flocks. 
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LRADBKATKIl’S C(sCK ATOO. 

Has a red crest, bitidod with udiow and tipjied with white. 


name implies, it jg a grouTKl-dwellinjf species, and, in accordance witli tliis liabit, has considerably 
longer legs than tiie tree-haunting sjiecies. Tliis lengtliening of the leg in arboreal species 
is seen also among jiigeons luid many other birds. 

The most interesting, jicrhajis, of all the jsirrots is the n'inarkable Kakai’o, or ( Iwi.-l’AUUO'r, 
of New Zealand. Like the species just descrilied, it is ilso a grounil-dwelh'r ; furth(*rinore, 
it differs from all other inenihers of the tribe in being flightless, and, like the flightless 
members of the Ostrieh Tribe, has coinjiletely lost the deep keel from the l)reasf,-ls»ne, 
which gives support to the iuiimIcs which move the wings. It is a large bird, gream in 
colour, mottled with yellow and black, and derives its name of ()wl-j«irrot from the fiwt. that 
the feathers of the face radiate tr.un flu eve outwards to form a kind of disk. When 
eating gmss, it is said to gnizc, nibbling after the fashion of a rabbit. Occasionally it is 
said to climb trees, descending with extended wings, so as to break the force of its cancer. 
It has been described as a iJayful ntid affectionate j>et. in cajitivity, dis|)laying also great 
cleverness and intelligence, I’nfoiiimatcly it is growing more and more rare, so that its final 
extermination is only a question of time- the mvages of dogs, cats, and jiigs, introduced by 
the settlers, being lufiinly the agents ol (Ic.-tniction. 

Once common all over New Zealand, tla- ninge of the owl-iiarrot is now restih'ted to the 
mountainous regions of North Island and the nortlieni half of South Island. During the day 
it remains concealed in the holes in roiks or umh-r roots of trees, and if disturbed is difficult 
to muse. When taken from its retreat, it runs swiftly, and tries to hide, sc'cking shelter, 
if possible, under a heaj) of soft, dry grass. At sunset, however, it becomes very animated, 
and travels— at least when possible— in comitanie.s, making tracks a foot or more wide across 
the herbage. It feeds greedily u|ion in()sses, ferns, seeds, berries, and, it is said, even lizards, 
giving vent, when devouring some favourite morsel, to a kind of grunting noise. 
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MACAW. 

The flight, of these gorgeously rhid birds is very ]iowerful. 


Tlie kakajK) nests in holes under 
trees and rocks, lavin^^ two or three 
eggs, which, like those of the Parrots, 
are white. 

The natives take advantage of 
its feeble jiowers of flight, hunting it 
on foot by torchlight, aided by dogs, 
which, it is said, are not seldom 
seriously wounded by the powerful 
bill. 

When the breeding-season is 
over, these birds apjiear to live in 
small communities, four or five 
occupying the same hole. They are 
apparently gifted with some fore- 
sight, inasmuch as they lay ii]) a store 
of food, to be drawn ujion during bad 
weather. 

Cuckoos and Plantain-eateks. 

The Cu(?koo Tribe is somewhat 
unfortunat.e in that the numerous 
members of wdiich it is com]X)sed 
are comj)lelely overshadowed by the 
lirominence which has been given 
to the Common Cuckoo. Few birds, 
indeed, have managed to secure so 
much attention, the poet in jjarticular 
having sung its praises without stint. 
This enthusiasm undoubtedly is but 
an echo of the general jiopular senti- 
ment, for there are few birds to 
which we in Hritain extend a more 
heart^y welcome, its well-known cry 
j)os»essing a ] peculiar charm for lovers 


of the country. Coining to us in April, and leaving again in July, its stuy is of the 
shortest ; but during the greatcT ]«trt of this time its wliercalKiuts may generally be known 

by the familiar call “cuckoo, cuckoo,” though undergoing certain characteristic changes as the 
months glide by. ® 

one of the most interesting tilings concerning tlie cuckoo is the fact 
that It goes aliout in disguise-tlic disguise of the ass in the Uon’s skin with a vengeance; 
for It 18 clothed in the garb of that terror of the countryside, the siiarrow-liawk. Nay, more; 
it has also most successfully imitated the flight of that liogy ; and this to frighten little 

birds— not, however, for the mere purjKise of creating consternation amongst them, but for far 
more sim«ter ends. 

, Somehow or anotlier, in cnckorf society, the rearing of a family is a responsibility which 
18 utterly repudiated, (ireat jiains seem t.o have been taken to evade this duty, and yet to 
ensure the continuity of their distinguished house. The ovii»irous method of reprodLtion, 
which obtains in the feathered world, has been turned to good account— in fact, everytliing 
depends upon this. It seems to have suggested itself as far more convenient to drop an egg 
here and tliere into a neighbour's nursery, and leave the work of bringing it to life to 
the owners thereof. But to carry out this system of distributing foundlings requires tact. 




Photo by Kerry d: Co.] {Sydney, 

BLUE MOUNTAIN-PAUttOTS. 


A honejr*eatiDK siiuciaii. 
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YOITNO CUCKOO EJECTING EGG. 

Tiie egg is bvld in iiositioQ hy the hesid iind wings. 


canning, and the mutual co-operation of both the male and his — at least temporary — wile^ 
hence the disguise. The ])lan of execution very fretpiently adopted is for the male to. hover 
over the treasure-house of the intended foster-parents hawk-wi.se. This is sure to call forth an 
attack from the ])Oor little wretches threatened, which ends in an aj)parently hasty retreat of 
the marauder, followed by liis fearless assailants. No sooner is the coast clear, however, than 
the wily female, taking lier egg in her beak, slips quietly up to the ne.st and deposits her burden. 

Let us imagine that this home so lately threatened is that of the modest little hedge- 
s])Mrrow, and take a i)cep during the absence of the owners, after quiet has established itself 
once again. Lying side by side with tlie tiny sky-blue eggs of the hedge-sparrow we should 
find the relatively large, greyish-green or reddi.sh-grey egg of the cuckoo. What a contrast ! 
If the hedge-sparrows notice this too, they evidently do not mind, for they invariably hatch it 
with their owm. 

Ihit some birds are not so accommodating as this, and would ruthlessly dc.stroy or reject 
any egg surreptitiously introduced into the nest. Consequently more decc])tion has tx) be 
Ijractisecl. Tlie hawk-like garb still serves its purjiose to draw oflf the intended dupes from 
the ne.st ; but this is not enough, for to deposit an egg of the normal cuckoo type would be 
worse than useless, fsiuce it would meet with instiint destruction on the return of the owners 
of the nest.. Hut the cuckoo, strange to say, has i)r()ved (‘qiial to the occasion, and meets 
the difficulty by laying an egg to match tiiose in the n(*st. The Kedstart, Wagtail, Sedge- 
warbler, Red-hacked Shrike, and jSleadow-pipit may l)e cited as instances of — shall we say 
exclusive? — birds which must be circumvented by “colourable imibitions.” Perhaj)S the most 
wonderful of the cuckoo successes in this direction is the imitation of the redstart/s egg, 
which is blue. 

Naturally these facts have given rise to much sj^eculation, but even now we cannot regard 
the discussion as finally settled. Some ornithologists held that the egg of every individual 
cuckoo was subject to great variations, and that the place of deposit of each egg was determined 
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only after the bird had ascertained its colour. If this were true, surely we should find blue 
cuckoos eggs in hedge-sparrows* as well as redsbirts* nests. But we don't ! Others have sought 
to explain the existence of mimicking eggs to the influence of the food peculiar to the foster- 
parent upon the germ of the young female cucktio, which, through this channel, became 
transmitted to all its descendants. To support this hypothesis it was necessary to throw over- 
board the old individual variability explanation, and to a(lo]>t one that is certainly nearer the 
truth — to wit, that each cuckoo chooses the nest of that species in which itself was reared 
as a depository, in turn, for its own egg, and only when such is not available will it s«*lect 
some other species, and trust to luck for its adoption. Tliis would certainly account for many 
anomalies; but as it seems that there are more eggs unlike than like those of the selected 
foster-parents, it cannot he a perfect ex]>lanation. 

A third explanation takes that pait of the second for granted wliich assumes that cuckoos 
select nests of the species which served them as foster-parents, and explains the mimicry, 
when this occurs, as due to the results of natural selection. 

Our interest, however, in the domestic economy of th(‘ common cuckoo is ni»t to be 
allowed to droj) w-ith the incubation of the egg. I'lie perlidy of the parents seems to have 
cast a sombre shadow over tlie cradle of the ollspriiig, au evil sj^ell dest ined to Ix'ar fruit, with 
terrible suddenness; for the young, before it is many hours old, and wliile yet blind and 
naked, jierpetrates its first act of wroiigKloing by committing murder! There is no case here 
of wilful or ignorant misre])resentation and slander, sindi as many of our feathered friends are 
made to suffer at our liands — no foolish prejudice such as has blasted the reimtation of some 
of our most guiltless and useful of bird-citizens. Tlie wiln('ss(‘s of the crime of which we speak 
are many and unimpeachable. The facts are as follows : — 

The i)arent cuckoo deposits her egg in the nest of some other bird with those of the 
owners thereof. All are hatched. In a few hours after the arrival of the young cuckoo the 
foster-brothers and -sisters invariably disappear, and are not seldom found in tlie immcMliate 
neighbourhood of the nest. That they must have been removed by fonje is (certain ; but 
this force cannot be attributed to the natural iiarents. The evidenc^e of the first, witn(‘HH(‘s, 
therefore, was worthv of all consideration; and since their accounts have been fnHpie.iit.ly 
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confirmed by most trustworthy observers, we must now admit the charge proved. One of 
the best known of these accounts is that of Mrs. Hugh Blackburn. She has given us a vivid 
picture of this most extraordinary of domestic tragedies. The victims in this instance were 
meadow-pipits. Finding a pipit’s nest with a cuckoo’s egg therein, she kei)t it carefully 
under observation. At one visit she found the pipits hatched, but not the cuckoo. Forty- 
eight hours later the cuckoo had not only arrived, but ousted his foster-brothers and -sisters, 
who were found lying outside the nest, but yet alive. They were rei)laced beside the cuckoo, 
which at once reoi)ened hostilities for the imr^iose of maintaining its absolute possession of 
the nursery. This it did by burrowing under one of tliem, which, balanced upon its back, 
it proceeded to eject by climbing up the nest biil-foremost, till, reaching the brim, it could 
relieve itself of its burden by heaving it over the edge and down the bank. Pausing a 
moment, it then felt backwards with its wings to make sure the pipit was really gone, and, 
having satisfied itself on this ])oint, subsided to the bottom of the nest. Next day, when 
the nest was visited, the remaining pipit was found outside the nest cold and dejid. “But 
what struck me most,” she writes, “was this: the cuckoo was perfectly naked, without a 
vestige of a feather or even a hint of feathers, its eyes were not yet oi)ened, and its neck 
seemed too weak to support the weight of its head. The pipits had well-developed quills on 
the wings and back, and had bright eyes |>artially opened, yet they seemed quite helpless 
under the manipulations of the cuckoo, which looked a much less develoj)ed creature.” 

The Great SrorrEO Cuckoo of South Eurojie and North Africa is a species which, though 
parasitic, does not seem to have sunk to such a depth as the common cuckoo. Its eggs 

very clo.sely resemble those of certain 
j ■ ■ ■ magpies and crows within its breeding- 

V I area, and it is in the nests of these that 

r; they are dej)ositeJ. We may assume 

" " '^7" that mimicry has been resorted to, and 

become j)erfected by the same means as 
t have accomi)lished this end in the case 

of the common cuckoo. We notice here, 
however, two points of difference there- 
from. In the first place, from two to 
V instead 

^ ^ \ . ^ of one; and, secondly, the young cuckoos 

\ seem to live in j)erfcct amity with their 
9 ^ \ ^ foster-brothers and -sisters— there is no 

\\ ' \ ejection of the rightful heirs. 

^ ^ >\ \ ^ Having pledged themselves to a 

\ ^ \ course of deception and tn‘achery, there 

\ i \ ■ > is no telling the lengths to which such 

\ rj. j conduct may lead. We have already 

seen that the bird lias succeeded in lay- 
' / ing what we may call forged eggs, but 

- ' " we come now to an instance where the 

^ ^ \ ^ . young has also to be disguised. This 

' is furnished by a species of cuckoo 

\ known as the Koel, inhabiting Palawan, 

on island in the Philippines. This bird 
i shifts its parental duties upon the 

shoulders of a species of myna inhabit- 

PhQtohitJ.T.rnwman] {BerkhauMted. ing the Same island. Now, the mynas 

cucKcm ONE DAY ou) IN HEDOE-sPABEow-B NE 8 T. . blsck, and their yoxoig, as is often 

The young binl hue ite mouth ojien, ready for all the food the foeter-pnrente can .1 t t . 1 ® 

collect. the case where both sexes are coloured 
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alike, resemble the jmrents, and are black 
likewise. With the cuckoo the case is 
different. The male and female are 
conspicuously different in coloration, tlie 
former being black, the latter brown. In 
such cases it is the rule for the young 
to wear the livery of the female. If this 
rule were adhered to in the case of the 
cuckoo, destruction would be more than 
probable, for the mynas would as likely 
as not destroy so outrageous a departure 
from myna custom as a brown youngster. 

But the koel has proved equal to the occa- 
sion, by the simple expedient of attiring 
the young in the male instead of the 
female livery, l^ter on in life the rule 
for the exchange of plumage is reversed, 
and the young female doflfs the tem]K)rary 
black dress of the male for the brown 
one of the adult female, instead of vice 
versa* 

All cuckoos, liowever, are not jiara- 
sitic, the species known as Lark-hkeled 
Cuckoos — from the presence of a long, 
spine-like claw on the hind toe— building 
a nest and hatching their own eggs. 

They have a wide range, being found in 
Africa from Egypt to (.^ape Colony, Mada- 
gascar, India, China; New Guinea, and 
Australia. 

As a rule, the Cuckoos are not 
conspicuously coloured, but some s|)eci(\s 

l.v <I.e Indian and Australian ]»: CuCKc^ and 
X AfrirrGoLUKN CtTCKOOS. On. of .ho most, beautiful <.f all is the Afnean Kmkhau. 
CecKOO, in which the upper-parts aro of a vivid einerald-green, wh.lst the un<ler-,.ar.8 are 

^"^^Fiimllyr ve must mention .he liuoUND-ciiCKOOS, which are comi«i/a1ively lonK-l‘*RK«l, 

rniaiiy, y. known is an inliahitani of the. Southern 

all the way would dismount and easily lake the exhausted bird from its js-n-h alive. 

O'!, *■ Ih Afrinan Plavtain-kateks, or ToCRACos, are related to the Cuckoos there can lie 

^ K, icrh tliev do n()t bear any very close suiierficial resemblance to them. Striking 

no doubt, although they do i^ot ^ar any y ^ 

“ it - »<*« th. « 

SmiTcotur of th. .inSH,«iU. di»,T«.r«i .li« «!««.«, to . l,»vy ™n, hovmg h»n 
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apparently washed out— a supposition justified 
by the discovery still later that the water in 
which captive species had been bathing was 
strongly tinged with colour. A little more 
than thirty years ago these facts came under 
the notice of Professor Church, who, as a 
result of a thorough examination of the 
mystery, wiis enabled to announce the dis- 
covery of a new animal ])igment containing 
copper, wliich he called “turacin.” 

There are twenty-five different species of 
plantain-eaters, which are divided into two 
groups — those which have red in the quills 
and those without. All are forest-dwellers, 
feeding upon various wild fruits, building a 
nest of sticfks resembling that of a pigeon, 
and laying therein three white eggs. The 
majority of the s])ecie8 are crested and 
brilliantly coloured, but a few are quite 
soberly clad. The largest of the tribe is 
nearly 3 feet long, and a brief description of 
its coloration will serve to convey a notion 
of the beauty of the more gorgeously clad 
members. In this K])ecies, then, the ui>per 
surface of the body is blue, the tail yellow, 
with a blue base and black bar across the 
tip, the under surface of the body rufous 
brown, the bill yellow, with a scarlet ti]), and 
the eye red. 

Though the to))s of the highest trees 
seem to be their favourite resort, these birds are 
found also among the dense tangled masses 
of creepers near the ground, flitting, when 
disturbed, in graceful curves, and alighting 


'Jhis i)hotogTui)ii was takub in Aiiffutti, un unu8uuii>' liit*' tiati* to find thcMo with CTBst erected and the tail tuHied shar])ly 

Unu in the ntHt. upwards. The powers of flight appear to vary 

among the different species, some being de.scribed as decidedly clumsy on the wing, whilst others, 
on the contrary, are light and graceful. Shy and very restless, they are very difficult to 
]»rocure, when wounded running with great speed, and taking shelter in holes in trees. Their 
flesh is esteemed a great delicacy by tlie natives. Save during rain or the lieat of midday, 
they appear to be v(*ry noi.sy birds, having a harsh note, varied with cat-like mewings. 


CHAPTER XII. 

ROLLERS, KINGFISHERS, IIORNBILLS, AND HOOPOES. 

C ROW-LIKE birds of brilliant coloration, the Rollers have earned their name from the 
habit of occasionally rolling or turning over in their flight, after the manner of 
tumbler-pigeons. One s])ecies at least visits Britain occasionally, only to be shot down 
at once by the insiitiable pot-hunter and collector of rare birds. They ore birds of wide 
distribution, occuning over the gre^iter part of the Old World, and, as we have already 
remarked, of brilliant coloration, blue and green, varied with reddish, being the predominating 
colours. As with all birds of beautiful plumage, they are subjected to much persecution, 
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thousands upon thousands being killed every 
year in India alone, to supply the demands 
made by milliners for the deeoration of 
ladies’ liats. 

Hollers frequent forest country, and 
travel in i)airs or in small companies: some 
species are entirely insectivorous ; others eat 
also re])liles, frogs, beetles, worms, and grain. 
Four or five white eggs are laid in a nest 
made of roots, grass, hair, and feathers, and 
built in walls, under the eaves of buildings, 
or in holes of trees or banks. 

Fqually beautiful as a whole, and far 
more widely known, are the KiNGFisHKits. 
l]ut just as the common cuckoo has come 
to overshadow the rest of its tribe, so the 
Common Kingfisher eclijises all its congeners. 
For centuries a wealth of fable, held together 
hy a modicum of fact, served to secure for 
this bird a peculiar interest; whilst to-day, 
though shorn of much of tiie importance 
with which these fables had invested it, 
this kingfisher is still esteemed one of the 
must interesting and lieautiful of its tribe. 

Green and blue are the predominating 
colours of its u])por- and bright chestnut- 
red of its under-surface; l)ut owing to 
structural peculiarities of the leatliers of the 
U])pcr-pavts, the reflection of the green and 
blue areas ehanges with the direction of the 
light from whicli the bird is viewed, in the 
same way that the ] seacock’s train -feat hors 
change according as the light falls ujioii them. 

As is the rule where both sexes are brilliantly coloured, this bird brei'ds in a liohs which 
in the present species is generally excavated in the bank of a stream, but. sometimes in an old 
gravel-pit or chalk-pit, a mile or even more from the water. ( )ceasionally the crumbling soil 
under the roots of an old tree affords sufficient shelter. No nest is made, although what is 
equivalent to a nest is ultimately formed from the bird's habit of ejecting the indigestible 
parts of its food on to Uk* floor of the s|i{ice in wliicli the eggs are laid. In course of time this 
becomes a ciijnshaped structure; but whether, as Professor Newton remarks, l)v the jdeasure of 
the bird or the moisture of the soil, or l)oth, is unknown. With care the nest may be 
removed entire, but the sliglite^t jar reduces the whole to the collection of fish-])on(*s and 
crustacean skeletons of which it was originally coin]K)sed. There is a tradition, not yet 
extinct, to the effect that these “nests” are of gre<at pecuniary value, and scarcely a year 
passes without the authorities 'at tlie British Museum being offered such a treasure, at 
prices varying from a few i)ounds to a liundred. The nest-chamher is ai)proachod hy a tunnel 
sloping upwards, and varying bom 8 inclies to 3 feet in length, terminating in a chamber 
some G inches in diameter, in which the eggs are laid. Th(‘Sf*, from six to eight in number, 
have a pure white, shining shell, tinged with a most exquisite pink colour, which is lost when 
the eggs are blown. 

The young seem to be reared under very unsanitary conditions, for the eijected fish-bones 
and other fiard parts are not reserved entirely for the ne^t, but gradually distributed along 
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the tunnel approaching it; later, fish brouglit for the young, but (Iroj)peil on the way, and 
the fluid excreta ot the pan'iits are added, forming a dripping, hdid mass swarming with 
maggots. The young, on leaving the nest, are a1 first tend(*rly fed and eared for by the 
parents, but towards the end of the summer st‘t‘m to be driven away to seek new fishing- 
grounds for themselves. 

Of the many legends that liave giwn up around tliis bird, some art* well worth rt'jwating. 
S])ecially interesting is one related by Professor Newton on the authority of the French 
naturalist Kolland. This has it that the kingfisher was originally a ]»lain grey bird, and 
acquired its present bright colours by flying towards the sun on its liberation from Noah’s 
ark, when ifs upjier-surface assumed the hue of the sky ahovt* it, and its lower plumage was 
scorched by tbe beat of the selling sun to the tint it now hears. Not a few virtues were 
also attributed to this bird. Its dried body would, it was believed, avert tlumder-bolts, or, 
kept in a wardrobe, preserve from inotbs t^e wot>llen stuffs contained therein, wlulst, bung 
by a thread from the ceiling of^ room, it would serve like the more conventional weather^ 
cock to point the direction of thwpffwafting wind. 

Persecuted though it is, the kingfisher is by no means a rare bird in Kngland, and 

those who will may generally see it hy the banks of some slowly flowing stream or lake, 

or even shallow brook, sometimes oven by the seasiion*. If feeds ui>on small arjiiatic insects 
and Crustacea and small lishcs, sorm‘times even, it is said, upon leeches. Percljed on some 
hough overliangirig the water, or stump or railing on tlie Uink, it watches ]»atiently, silent 
and motionless. The moment, its ]»rey comes within striking distance it ])lunges down upon it, 
disapi)earing for a moment heneatli the surface, to ap]>ear the next with its capture in its 
beak. If this be a fish, it is held crosswise, and lK)rne ujjwards to the station from which 
the plunge was made, lh(*re to he stunned by a few sharp blows, tossed info the air, 

dexterously caught, and swallowed head -foremost. At times, howev(*r, ]K*rhaj)S wh(*n hunger 

])resses, more activity in tin* capture of food is disj>layed, the bird hov(*ring suspend(‘d over 
the W’ater, after the custom of the kestrel-hawk. 

Although esseiifially flsh-eafing lards, a considerable nnmlxT live far rc*n)oved from wafer, 
olifaining a lixeliliood hy the cai»fure of insect.s in foresf regions, whilst some appear to teed 
mainly on reptiles. These are known as Wo(Ml-kingfishers, to disf inguish them from the Wat(‘r- 
kingfishers, the tyincal member of wliicli group has Ik^ou just described. 

Of t he WoOn-K I N(iFISHKKS, 
or Ki\(iiii).NTj:Ks, as they are 
also called, the most beautiful 
are the Kackkt-tailkd Kin(J- 
F1S1I15KS, so called from the 
fact that the two middle tail- 
feathers are produced into 
two long r<»ds, terminating in 
a s])ooii-sha]K‘d enlargement. 

Although repn^sented by no 
less than tw(*nty distinct 
species, tbev liave a somewhat 
limited range, Ixdng found 
only in the Moluccas, New 
Guinea, and Nortliern Aus- 
tralia. One of tbe hand- 
somest of all is the one 
occurring in Ainhoina, an 
island in the Malay Archi- 
pelago, where it was discovered 
by Jlr. A. R. Wallace. The 
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bill, he tells us, is coral-red, the 
under-surface pure white, the back 
and wings deep purple, while the 
shoulders, head, and na])e, and some 
spots on the upper part of the back 
and wings, are pure azure-blue. Tlie 
tail is white, narrowly edged with 
blue. These birds live upon insects 
and small land-mollusca, whicli they 
dart down ujwn and pick up from the 
ground just as the fish-eating siiecies 
pick up a fish. 

Of the forest-haunting species, 
however, the best known is probably 
the large and, for a kingfisher, dull- 
coloured Laughing-jackass, or 
Settlek’s Clock, of Australia. Its 
food is of a very mixed character— 
small mammals, reptiles, insects, and 
crabs being devoured with equal relish. 

Since it is not seldom to be seen 
bearing off a snake in its bill, it may 
be regarded as a useful bird — sup- 
posing, of course, the snake to be of 
a poisonous variety. A good idea of 
the bird in its native haunts is given 
by the late Mr. Wheelwright. “ About 
an hour before sunrise,” he writes, ‘‘the bushman is awakened by the most discordant sounds, as 
if a troop of fiends were shouting, whooping, and laughing around 1dm in one wild chorus. 
This is the morning song of the ‘laughing-jackass,’ warning his feathered mates that daybreak 
is at hand. At noon the same wild laugh is heard, and as the sun sinks into the west it 
again rings through the forest. I shall never forget the first night I slej)t in the o])en bush in 
this country. It was in the Black Forest.' I W’oke about daybreak after a confused sleep, and 
for some minutes I could not remember where I was, such were the extraordinary sounds that 
greeted my ears: the fiendish laugh of the jackass, the clear, flute-like notes of the magpie, 
the hoarse cackle of the wattle-birds . . . and the screaming of thousands of i>arrots as they 
dashexl through the forest, all giving chorus, formed one of the most extraordinary concerts 
I have ever heard, and seemed, at the moment, to have been got up for the purpose of 
welcoming the stranger to this land of 'wonders on that eventful morning. I have heard it 
hundreds of times since, but never with the same feelings that I listened to it then. The 
laughing-jackass is the bushmaii’s clock, and being by no means shy, of a companionable 
nature, and a constant attendant on the bush-tent and a destroyer of snakes, is regarded, like 
the robin at home, as a sacred bird in the Auslmlian forests. It is an uncouth-looking bird 
. . . nearly the size of a crow, of a rich chestnut-brown and dirty white colour, the wings 
slightly chequered with light blue, after the manner of the British jay. The tail-feathers are 
long, rather pointed, and barred with brown. ... It is a common bird in all the forest 
throughout the year, breeds in the hole of a tree, and the eggs are white.” 

Whilst the Kingfishers are remarkable for the wondrous beauty of their coloration, the 
Hornbills, their allies, attract our attention rather by the grotesqueness of their shape, due to 
the enormous size of the bill, and the still more remarkable homy excrescences which surmount 
it in not a few S 2 )ecies, forming what is known as a “casque.” Absent in some of the 
smaller and possibly more primitive forms, its gradual development may be traced, beginning 


s 
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with a series of corrugations along the ridge of the base of tlie bill, gi*adiially increasing, to 
form, in the most extreme cases, huge su|»erstrudures of (juaiiit sliapes, and ai)i»areiitly of 
great solidity. As a matter of fact, however, these eastjue^ are j^raetically hollow, stive in the 
case of the Hklmet-IIOIINBILL of the Malay (M)uiitries, in which the homy sheath is bticked by 
solid supports of bone, whilst the front of the sheath itself is of great thickness and surprising 
density, and is used by the natives for carving and making brooches and other onuiineiits. 
The use of this powerful hammer — for such it may ])ossil)ly be — is unknown. 

Hornbills are forest-birds, feeding upon fruit and iiisiH'ts, the latter being captured on 
the wing. With largo bill and wings, a long tail, and a rehitively small body and short 
legs, they are rather unwieldy birds, and yet, for many reasons, unusually interesting. Their 
nesting habits are unique, and quite worth r(‘ct)unting here at somes length. Of the many 
accounts, one of the most interesting, as well as one of the latest, is that of ^Ir. Charles Hose, 
of Borneo. 

“The nest,” he writes, “is always built in the hollow of a large tn*e— the hollow, he it 
noted, being always due to disease of the tree or the ravages of termites, not to the personal 
labours of the birds. The bottom of this #*avity is often Jilugged by a tcTinites’ nest and 
accumulation of decayed wood, and on the u]»per surface of this is made the nest, a very 
rough-and-ready structure, composed sirn])ly of the feathers of the female. The hollow of the 
tree communicates with the exterior air by means of a long aperture, which, just before the 
period of incubation, is closed up almost entirely by the male, simply leaving a long slit oiieii, 
up and down which the beak of the enclosed female can move. The substance used in thus 
closing the aperture closely resembles some vegetable resin, and is ))n)l)al)ly (composed of a 
gastric secretion, combined with the woody fragments ol fruit. It should he noticed that this 
slit is always in close proximity to the nest, so that the female can easily protrude her beak 
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for food without moving from her 
Kitting position. During incubation 
the male bird sujiplies the female 
with food in the form of pellets of 
fruit, seeds, insects, portions of reptiles, 
etc., the pellets being enclosed each 
in a skin of rubber-like' consistency. 
While feeding the female, the male 
clings to the bark of the tree, or sits 
on a branch if conveniently near, and 
jerks these pellets into the gaping 
beak of the hen, two to four pellets 
forming a meal. During mastication 
(for it is a mistake to suppose that 
the hombills always lK)lt their food 
entire) some fragments of the pellets 
fall to the ground, and seeds which 
these fragments may contain take 
root, germinate, and sprout, and the 
natives can judge approximately of 
the date of incubation by the age of 
the seedlings. When these are four- 
leaved, the eggs have been liatched 
out for two or three weeks. At this 
stage, though not. always so early, 
the mother bird leaves the nest, 
breaking down the. gluey substance 
with her beak to effect an exit; 
having left, the nest, the aperture 
through which she left is carefully 
closed u]) again, leaving the slit as 
before, and now both male and female 
devote their energies to feeding the young birds, which in course of time follow the example 
of their mother and leave their place of imprisonment. It is more than probable that this 
gluing up first of the mother bird and her eggs and afterwards of the nestlings alone is solely 
a means of protection against predacious carnivora. . . . 

“The nesting-season is during May and June, and it is noteworthy that the birds, if 
undisturbed, return to the same nesting-place every year. The sajh’Tigs at the foot of the 
tree, s])rung from seeds dropped in the first year of paring, afford signs to the natives of the 
number of years during wliich the tree has been occu]ned. If during paring or incubation 
the female or female and young are destroyed, the male takes to liiin.«elf another mate, and 
repairs to the .same ne.sting-])lace ; if, however, the male and female are destroyed, the nest is 
never reoccupied by other j)airs. An interesting incident was observed wliile on Mount Dulit. 
Espying on a tree the external signs of a hornbiirs nest, and a male rhinoceros perched close 
by, I shot the male, and while Waiting for my Dyak collectors to make a ladder up the tree 
to secure the female, I oUserved several young male birds fly to the nest and assiduously ply 
the bereaved widow with food, a fact which seems to indicate a com2)etition in the matrimonial 
market of the bird-world as severe as that among human beings. It is no easy j^iinat ter to 
irocure embryos or nestlings of hombills, for the natives are inordinately fond of both as 
articles of diet, and, further, are always anxious to secure the tail-feathers of the adults to 
adorn their war-coats and hats. 

“The native method of catching the female during incubation is ingenious, though 
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decidedly brutal. The tree is scaled, 
the resin-like substance is broken 
away, and the frightened bird flies 
from her nest u^) the hollow trunk 
of the tree, but is ignominiously 
brought down by means of a thorny 
stick (the thorns ])oint downward), 
wdiich is thrust after and twisted 
about until a firm grip in her 
plumage is obtained. The Dyaks, 
never very faithful observers of 
nature, believe that the female is 
shut up by the male, so that after 
hatching her eggs she may die, 
the maggots in lier j)utrefying body 
affording food for the young. One 
very curious habit ot‘ the rhinoceros- 
hornbill which I have not hitherto 
seen noted is the rapid jurnjnng 
up and down on a branch with both feci together. This jninjang motion is imitated by the 
Kyans and Dyaks in their dances, the tigiire being known to the Kyans as ‘wan blingong.* ” 
That the Hoopoes, unlike as tliey may he in gcMieral a])]K‘aranc(‘, are nevertheless 
intimately related to the Hornbills there can he no doubt. (J raceful in contour and ]>leasing 
in coloration, it is a pity tliat the sjiocies which so frecjnently visits l^ritain, and has on 
more than one occasion nested there, should he so rutlih‘ssly sliot down immediately its 
jnesence is discovered. Save the wings and tail, the Iwuly is of a light cinnamon colour, whilst 
the head is surmounted by a magnificent crc.st of hlack-and-white-tipped heathers, which can 
he raised or dejiressed at the ]»l(*asnre of the bird: the cxc<*|)ted j^ortions of the plumage -the 
wings and tail — are hiifi’, varied with hands of black and while. Thus it may he* truthfnlly 
said to be a conspicuously coloured bird; yc*l this same livery se«»ins also to eome under the 
head of protective coloration, for we are a.ssiired that, whc*n danger threatens, the bird throws 
itself flat upon the ground, sj)reads out its wings, and at once becomes Iransfortned into what 
rather resembles a heap of rags than a bird. Escape hv flight, howc‘ver, inslf^ad of subterfuge, 

sciMns also at tiiru's to he resorted to, 
since, when ]»nrsu(‘d by a falcon, it will 
mount rapidly to a great hefight, and 
not seldom c'ffi'ct, its escape. 

1'he domestic habit s of the hoopoe 
are, how(*ver, by no means so (^harming 
as one would expect to find in so Iwaiili- 
fiil a bird. “All observers agree,” writes 
Professor Newton, “in stating that it 
delights to find its food among filth of 
the most abominable description, and 
this especially in its winter tpiarters. 
But where it breeds, its nest — usually in 
the hole of a tree or of a wall— is not 
only j»artly comjiosed of tlie foulest 
materials, but its condition becomes 
worse as incubation proceeds, for the 
hen scarcely ever leaves her eggs, being 
assiduously fed by the cock as she sits 
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(a feature strongly recalling the custom of the 
Hornbills), and when the young are hatched 
their fieces are not removed by their parents, as 
is the case with most birds, but are discharged 
in the immediate neighbourhood of the nest, the 
unsanitary condition of which can readily be 
imagined. Worms, grubs, and insects generally, 
form the hoopoes’ food, and upon it they get 
so fat in autumn that they are esteemed a deli- 
cate morsel in some of the countries of Southern 
Europe, and especially by the Cliristian poj)ulation 
of C!onstantinoi)le.” 

Beside the European Hoopoe, which also ex- 
tends into Northern Africa, four other species are 
known, three of wliich are African, whilst a fourth 
ranges from India to Hainan. 

Nearly related to the birds we have just 
described are the Wood-hoopoes. They differ from their allies in being crestless, having a more 
curved bill, and a ])lumage of metallic jmrple, with a white patch on the wings and white 
markings on the tail. Their habits resemble those of their more highly coloured relatives. 
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ClIAPTEB XIII. 

BEE-EATEliS, MOTMOTS, TODIES, COLIES, AND TR000N8, 

I N the X)resent chapter we deal with a number of birds of singular beauty and gracefulness. 
In their coloration green i)redominates, thus recalling the Boilers, Parrots, Plantain-eaters, 
and Kingfishers, all of which groups, as we have seen, contain a large proportion of 
green species. 

The Bee-Eater«, like the Kingfishers, llombills, and Hoopoes, liave a foot of quite peculiar 
structure, the middle and outer toes being joined together throughout the greater part of 
their length. They are an Old World group, ranging from tlie British Islands to Australia, 
in the American Continent their place being taken by the Motmots and Jacarnars, of which 
we shall speak presently. They are especially jJentiful in the African region, somewhat less 
so in the Indian, the temperate regions of the Old World possessing but few species. 

On rare occasions one species visits the British Islands. This is, furthermore, one of the 
most beautiful of tlie group. It has the head, neck, upper back, and a broad wing-bar of 
a ruddy-brown colour ; the lower back buff colour ; green wings and tail, with black tips to 
the middle tail-feathers, which are longer than the rest. The forehead is pale green and white ; 
the ear-coverts are black; and the throat bright yellow, divided from the greenish-blue under- 
parts by a black band. “The name Bee-eater,” writes Mr. Evans, “is well deserved, for in 
Spain [it] is a perfect pest to the bee-keej)er, catching the workers as they enter and leave 
the hives.” Like the Kingfisheraf, the indigestible ])art8 of the food are east up and deposited 
around the eggs, though bee-eaters do not apjjear to form a nest of them, as with the Kingfishers. 

From four to six eggs of a beautiful glossy white colour are dej^sited in holes in banks, 
or— and this is worthy of special notice— in tunnels bored vertically downwards in level ground 
for a distance of from 3 to 10 feet. How this is done is a mystery, for the bird’s beak and 
feet look by no means equal to such a task. No nest appears to be made, the eggs being 
dejiosited at the extremity of the burrow without further preparation. Two species of the 
group, however, are said to form an exception, constructing a nest of straw and feathers. 
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These two, as well as the 
members of the genus to which 
the IVitish bird belongs, ap- 
parently breed in colonies. 

riifortunately for the bee- 
eater, its flesh is jialatable, 
whilst its plumage is in great 
demand for millinery i)ur])oses. 

Its persecution is of long stand- 
ing, since more than 300 years 
ago liidon witnessed a particu- 
larly cruel experiment ])ractised 
by 1 he boys in Crete. Translix- 
ing a beetle with a bent. ])in, 
to the head of wliich a thread 
■Wi'is tied, and then holding its 
other end with their hand, tht‘y 
would let the insect fly. The 
bee-eater, W’ln'ch catches most 
of its i)rey on the W’ing, would 
dart upon it, and, swallowing 
the bait, be caught by the 
hook. 

Notunlike the J5i*e-ea1ers 
in g(Mieral appearance* and 
coloration, the Motmots arc 
birds of jjcculiar interest, and 
this on account of a remarkal^h' 
habit of one of tin h* tril)c— a 
habit which is j)erfcctly unicjiic, 
and to W'liicb we shall return ])resently. Ihdonging, as we have alriMuly remarked, to the 
New World, th(*y range fnnn Southern Mexieo to Parapiay, inhabiting d(»nse fon\^ts, and 
being but rarely seen. The ]»lumag(^ is somewhat loe^se in character — green, blue*, cinnamon, 
and black in colour. The b<‘ak has the margins serrat<*d, or saw-Jike*; whilst the f<H*t 
resemble tliose of the KiIJgfi^ll(M■s and ]5ce-<»at<Ts. As with tlie^ Jlee-eatcrs, no ii(*st is made. 
The eggs, three or four in numher and creamy while in colour, arc^ deposited in a hok^ bored 
by the hiids themselves in a tn«’ nr bank, both sexes sharing in the work of incubation. 
Their food consists of insects cauglit in the air, small n»j)liles, and fruit. 

The remarkable liabit to wlin h we have referred is displayed by the species known as 
the IIacket-tailkI) Motmot, from tlo* fa<-t that the two middle tail-feailiers jirojeet beyond 
the others, and have the greater ]»a!r of tin* shaft bare, but terminating in a spcMni-sliaped 
expansion. In this there is notliing tnin>ual. for such raeket-l'eathcTS are common amongst 
birds. In this i)articular case, howt^ver, the leathers were originally entire, and ae<juired their 
characteristic sha])e artificially, the bird nibbling away the vane on either side of t.be shaft 
with its hill until the required shajie i> f»btaiiied. Such an iict of conscious decoration on 
the jiart. of a bird is elsewhere unknown throngbont the wlade class. 

The Todies are diminutive allies of the .Motmots, fre(jueiiting hilly districts and woods. 
Tliey sit with the beak pointed upwards, the hrml drawn in close to the body, and the )>liiinage 
puflfed out, apparently oblivious of all around them— at least it. would seem so, since at such 
times they may be caught with a butterfly-net. IJke their larger allies, they are green in 
coloration, but have a light red throat, and yellowdsh- white or pinkish under-parts, with green 
or i»ink flank-feathers. They vary in length from 3 tx> 4^ inches. 
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Tlie Colies, or Mouse-birds, of South Africa are 
small, crested, long-tailed, loose-pluinaged birds whose 
exact relationships are somewhat puzzling. The name 
Mouse-bird is given on account of the habit of creei)ing 
along the boughs of trees with the wdiolc foot applied 
to the branch. The toes are peculiar in that all turn 
forwards, and are commonly so retained. About ten species 
are known, ranging from Abyssinia southwards. 

Resplendent without doubt are the majority of the 
forms which we have been lately considering, but prob- 
ably the palm for gorgeous coloration should be given to 
the TJioiiONS — at least they must be allowed to share the 
honours with the Humming-birds. 

The most splendid of all is the Quezal, the male 
of which has a train of great length, resembling at first 
sight a tail. But, as in the i)eacock, this is formed 
by enormously elongated tail-coverts, concealing the true 
tail. These tail-coverts differ, liowever, markedly from 
those in the j^eacock in that they are not erectile, 
but ])endent. The head is ornamented with a large, 
rounded crest; the ground-colour of the u[)jier parts of 
the ])lumage is of brilliant metallic green ; the under 
parts from the chest downwards are of a deep blood-red. 
Certain of the covert -feathers of the wing form elegant 
drooping plumes, hanging down on either side and giving 
a wonderfully beautiful effect. 

The late Mr. Salvin’s account of this bird in its 
_ wild state is w’ell worth quoting. Hunting with a 

Plntlo hii A. S, HmUand d* native for this bird in the forest, where alonc^ it is to 

iiACKET-TAiLED woTAfoT. be met witli, lic Writes : ‘‘ A distant clattering note indi- 

Note the mutilated tuii-foiitiiorB. cates that the bird is on the wing. Ho settles — a splendid 

male — on a bough of a tree, not seventy yards from 

where we are hidden. Ciju-iano wants to creej) up to within shot, but 1 keep him back, 

wishing to risk the chance of losing a specimen rather than miss such an opportunity of seeing 
the bird in its living state, and of watching its movements. It sits almost motionless on its 
perch, the body remaining in the same position, the head only moving from side to side. The 

tail is occasionally jerked open and closed again, and now and then slightly raised, causing the 

long tail-coverts to vibrate gracefully. I have not seen all. A rijie fruit catches the quezal's 
eye, and he darts from his perch, hovers for a moment, picks the berry, and returns to his 
former position. This is done with a degree of elegance that defies description.” 


I 



CHAPTER XIV, 

TOUCANS, IIONEY-GUIBES, JACAMAIiS AND FUFF-BIRDS, BARBETS 

AND WOODPECKERS. 

G audy in plumage, and somewhat ungainly in apjiearance, it must nevertheless be admitted 
that the Toucans form an exceedingly interesting group of birds. On account of their 
huge and gaily coloured beaks, they have been imagined to be related to the Hornbills ; 
but even judging by this character, the two groups may be readily distinguished; for whereas 
the typical beak of the hornbill is surmounted by a large casque, the beak of the toucan is 
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never so ornamented. The solid appearance of the heiik in the toucan, by the way, is as much 
a fiction as with the horn bill, since the liorny sheath is supported, not on a iwe of solid bone, 
but on a frame of delicate bony filig:ree-work, tho spaces iilUni by air. The coloration of 

the plumage (which is somewliat loose in charat'tcr), a> well as of the bare skin ixuind the eye and 
the l)eak-shenth, is most brilliant., and displays imtnense variation amongst tlie different species. 

Shy and restless in their habits, toucans travel generally in small flocks amongst the forest- 
trees and mangrove-swamps in search of food, which consists mainly of fruits and seeds, 
varying this diet occasionally with ants and cat erjji liars. It is to this diet of fruit that the 
great size of the hill and its j»eculiar saw-like edges are to he traced — at least this is the 
opinion of tlie great traveller-naturalist Hates, who had so many oj»]wtunities of watching 
these birds. “ blowers and fruit,” lie writes, “on tlie crowns of the large trees of South American 
forests grow principally towards tlie end of slender twigs, which will not hear any considerable 
weight. All animals, therefore, wliich feed ]»rinci])ally tifion fidit, or on insects contained in 
flowers, must, of course, liave some means of reaching the ends of the stalks from a distance. 
Monkeys obtain their food by stretching forth their long arms, and in some instances their 
tails, to bring the fruit near to their 
mouths; humming- birds are endowed' 
with highly perfected organs of flight, 
with corre.spoiiding muscular development, 
by which they are enabled to sustain 
tliernselves on tlie wing before blossoms 
wliilst rifling them of their contents; 

[and the long bill of the toucan enables 
it] to reach and devour fruit- whilst 
remaining seated, and thus to counter- 
balance the disadvantage wliich its heavy 
body and gluttonous appetite would 
otherwise give it- in the com])ctition with 
allied groups of hint .” 

Toucans a])peart() he much esleeirn'd 
as articles of food — at least during tlie 
months of June and July, when these 
birds get very fat, the flesh being ex- 
ceedingly sweet and tender. They ne.st 
in holes of trees at a great height IVoni 
tlie ground, and lay white eggs. 

One of the most reiiiarkahle «»{' the 
that the feathers on the crown of th(‘ head are jieculiarly modified to form scroll-like, glossy 
curls, which have been compared to shavings of steel or ebony. Mr. Hates writes : “ 1 had an 
amusing adventure one day with one ol these lards. I had shot one from a ratlier liigh tree 
in a dark glen in the forest, and entered the tliieket where the bird liad falltui to secure my booty. 
It was only w'ounded, and on my atteinpiing to seize it set up a loud scream. In an instant, 
as if by magic, the shady nook seemed alive with these birds, although there was cerUinly 
none visible when 1 entered the jungle. They descended towards me, hopiung from hough to 
bough, some of them swinging on the loops and cables of wfKidy lianas, and nil fToakirig and 
fluttering their wings like so many furies. If I fiad had a long stick in my hand, I could 
have knocked several of them over. After killing the wounded one, I began to prepare for 
obtaining more specimens and punishing the viragos for their boldness. But the screaming of 
their companion having ceased, they remounted the trees, and U^fore I could reload every one 
of them had disapiieared,” 

With neither charm of colour nor iK^culiar shaiie, the small African birds known as 
Honey-guides are some of the most remarkable of birds, and this on account of a quite 
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unique liabit ot inducing other animals, not even excepting man, to liunt for them* 
^ir John Kirk, writing of its habits in the Zambesi district, says : “ The honey-guide is 
found in forests and often far from water, even during the dry season. On observing a 
man, it comes fluttering from branch to branch in the neighbouring trees, calling attention. 
If this be responded to — ^as the natives do by whistling and starting to their feet — the bird 
will go in a certain direction, and remain at a little disbince, ho])]jing from one tree to 
another. On being followed, it goes further; and so it will guide the way to a nest of bees. 
When this is reached, it flies about, but no longer guides ; and then some knowledge is 
required to discover the nest, even when i)ointed out to within a few trees. 1 have known 
this bird, if the man, after taking u]) the dire(‘lion for a little, then turns away, come back 
and offer to point out another nest in a different part. 15ut if it does not know of two nests^ 
it will remain behind. The difficulty is that the bird will i)oint to tame bees in a bark hive 
as readily as to those in the forest. This is natural, as the bee is tlie same, the bark 

hive . . . being simply fastened up in a tree, and 
left for the bees to come to. . . . Tiie object the 
bird has in view is clearly the young bees. It will 
guide to nests having no honey, and seems equally 
delighted if the comb containing the grubs is torn 
out, when it is seen ])ecking at it.” 

An old rumour had it that honey-guides occasion- 
ally lured men on to s])ots where lions or other large 
and dangerous beasts lay hid. No credence what- 
ever is now given to such tales, it being readily 
understood that the bird’s course may by accident- 
jiass directly above ])erils of this kind, without the 
slightest cognisance of this on the ])art of the bird. 

The honey-guide, however, i>resses into its service 
one of the lower mammals— the ratel. The fondness- 
of this animal for bees is well known, and by none 
better than this little bird, which, hy jKunting out 
ne.sts to its more i)owerful com))auiou, earns as a 
reward the broken bits which remain after the feast. 

Allies of the soinbre-colourcd Honey-guides are 
the Jacamaks and Ih ff-iurds. 'Ihe former are rather 
handsome birds, though small, having t he upper-j)arts 
of a metallic coi)i)erv golden green, and more or less- 
reKeuiblinp black and KliHUiiingslmvinsfs. rufoUS beloW. liaUgUIg from MeXlCO tO Soutll Jh'aZll, 

they may usually be found on the outskirts of forests,, 
near water, sitting perched on the bare boughs of lofty trees for hours at a time. They 
feed on moths and other insects, caught on the wing, and brought back and crushed against 
the hough before sw'allowing. They lay white eggs in the holes of trees. 

The PuFF-iuRDS, though closely allied to the foregoing, are more soberly clad. Klack, brown, 
and rufous in hue, they lack the resj)leiident metallic markings of the Jacainars. Their 
geographical range extends from Guatemala and Honduras to Argentina. Though numerous 
species and genera are known, the nest and eggs a 2 )pear to have been discovered in the case 
of one species only: these were found in a hole in a bank, and contained two shining 
white eggs. 

The Barhkts are 2 )ossibly more closely related to the Honey-guides tlian the Jacamars and 
Puff-birds. Brilliantly coloured, and having a idiimage exhibiting violent contrasts of red, 
blue, i)ur])le, and yellow’, on a green ground, 8<)metimes with crests, bare skin round the 
eye, and brightly coloured bills, the barbets are, in sjiite of a somewhat hairy api)earance, 
exceedingly attractive birds. 
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Woodpeckers 


Forest-dwellers, like their allies, they feed 
upon fruit, seeds, insects, bark, and buds; but 
so noiseless are they said to be wht‘n feeding 
that their presence is lietrayed only by the 
falling of berries tliey have accidiuitally reloaseii. 

It is interest ing to note that the geographical 
range of the barbet is much wider tlian that of 
its iininediate allies, extending througli tr<»pical 
Asia, Africa, and America. 

The Woodpecker Tribe constitutes a large 
group, generally divided into two sections— the 
WooDPKrKEHS and the Wrynecks. 

The former are characterised by their large 
heads and very ])owerful bills and long and ex- 
ceedingly stiff tails. Tiie feet are also peculiar, 
two toes 2)ointiiig directly forwards and twe 
backwards. Beak, fet't, and tail are all s])ecially 
ada2)ted to the 2)eciiliar habits of these birds, 
which i)ass their lives u2M)n trees, climbing the 
trunks, and searching the interstices of the bark 
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for ants, or drilling holes into the 
unsound ]Kirtions of the trunk itself 
for the puipose of extnu'ting the grubs 
which feed upon decaying wood. 

That ants and other small insects 
form lh(‘ staple diid- oftlu* woodpecker 
is evident from the extraordinary length 
of the tongue. This is a long, worm- 
like structure, capable of being j»ro- 
truded many inches from the beak, and 
CO ered with a sticky secretion, so that, 
thrust into cohmies of ants, it (juickly 
iHicomes covered with them, to be with- 
drawn immediately into the mouth 
and cleared again for furt her Jicl ioii. 

Woodpeckers are all birds of 
bright, plumage^, some jiart icidarly 
so, and have* a wide geograjihical 
di^t ribut ion, inhabiting all jiarts of 
th(* world save Madagascar, the 
Australasian region, and Kgy])!. 

Three sp(*cies occur in tlie British 
Islands, though they are exc(*edingly 
rc'ire in Scotland and Ireland. The 
(Jreen Woodpecker is a jiarticularly 
handsome bird. Grass-green is the 
j)redominaling colour of its livery, 
relieved by a light scarlet cap, a 
golden i>atch over the lower jiart of 
the hack, and chequered bars on the 
wings and quills. 
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Scarcely leas beautiful, in their way, are 
the Gkeatek and Lessek Spotted Woodpeckers. 
The plumage of these birds has a very rich 
effect, steely blue-black and white being con- 
trasted with scarlet. 

The Spotted and Blac^k Woodpeckeks are 
remarkable for a curious drumming sound, so 
powerful as to be distinctly audible even a mile 
off. It appears to be caused by hammering 
vigorously on the bark of some rotten branch, 
the bird's head moving with amazing rapidity 
as it beats out this curious tattoo. 

Three North American species, known as 
Sap-suckers, have the curious habit of piercing 
the lK)les of trees for the purpose of procuring 
the sap which flows copiously when the tree is 
so “tapped.” Another species of the same region 
seems to be possessed of a persistent dread of 
famine, storing up immense quantities of nuts, 
which it appears never afterwards to use. These 
nuts are tightly fixed into holes in the bark 
of trees, and in sucfh numbers that “a large 
jnne 40 or 50 feet high will present the api)ear- 
ance of being closely studdcMl with brass nails, 
the heads only being visible.” 

The W11VNECK8 differ from the Woodpeckers 
mainly in that the tail-fcaibers are soft instead 
of spiny. Although sombre, the plumage is yet very beautiful, having a velvety appearance, 
variegated with pearl-grey, jmwdered or dusted over a general groundwork of nut-brown, buff, 
and grey. Bars and fine lines add still more to the general effect, and render descrij)tion 
still more difficult. One species is common in England. It is known also as the Cuckoo's 
Mate and the Snakp:-bird. The former name is given in allusion to the fact that it arrives 
with the cuckoo, the latter from its strange habit of writhing its head and neck, and also on 
account of its curious hissing note, made when disturbed on its nest. It lias the long, worm- 
like tongue of the w’ood[)ecker, but without a barbed ti]). 

Tlie habit of writhing the head jind neck often serves the WTyneck in good stead. Nesting 
in a hole in a tree, escajie is difficult so soon as the discoverer has come to close quarters. 
The untried egg-collector, for instance, peering down into the nest, and seeing nothing distinctly, 
but only a moving head, and hearing a hissing sound, imagines the hole to be tenanted by a 
snake, and beats a hasty retreat, only to catch a glimpse, a moment later, of the bird hurrying 
out of its perilous hiding-place. Should he, however, discovering the true state of affairs, put 
down his hand and seize the bird, it will adopt yet other resources. Clinging tightly to its 
captor’s finger, it will ruffle up its feathers, stretch out its neck, and at the same time move 
it jerkily and stiffly about, and finally, closing its eyes, hang downw'ards, as if dead. Then, 
before the puzzled captor has had time to realise what has happened, it loosens its hold and 
takes instant flight. 

The young are easily, though rarely, tamed, and form extremely interesting pets, feeding 
readily from the hand, and affording endless amusement by their remarkable manner of 
capturing flies and other insects; but they do not appear to live long in confinement. 

The wryneck is one of the few birds which will persistently go on laying eggs, no matter 
how many times they may be stolen from the nest. A case is on record where as many as 
forty-two were laid in a single summer by one bird— an exceedingly cruel experiment. 


Vhiito Utf W, F. Pigffoltj [Ifighton liazzanl. 

LESSEK SeOTTET) WOODPECKEKS 
One of the niembcn of the groii]) is iitiiiig ite etilT Uil feathen ae a 
eupiiort. 





Pholo h C. Rtid, Il'ifhiiw, 


WAXBILLS. 


A’.ixlnlls arc relatives of the Weaver birds, ami ukc thfir name from the waxen appearance of the beak winch is coral red. 


Phato i>y C. Rrid Wuhaw. 


INDIGO FINCHES 

The Indigo Finch or Indigo Bird is a well known member of a group ol American Finches 
of which the Nonpareil Finch is another representative. 
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Atf EBICA2V CKOW. 

In aoroe parU of the United Statea thia erow, everywlieie regarded oa a iieat, ia replaced hy the raren. 
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CHAPTER XV. 

THE PERCHING-BIRDS. 

S UCH an enormous host are included under this head— nearly 6,000 out of the total of 
lti,000 known birds and so great are the dithculties connected with their systematic 
arrangement, that it has been co isidered best to liegin the present chapter with the 
highest instead of the lowest types of the group. 

The extensive group of Perching-birds is defined mainly from the chameters afforded by 
the structure of the voice-organ, and these are of much too technical a nature to be discussed 
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here. Suffice it to say that, on account of these characters, the group is further divided into 
two sections, and each section again divided into tw'o. 

The Crows, Orioles, Fl^xms, and their Allies. 

At the head of tiie tribe stands, by general though by no means universal consent, the 
Crow P'amily, of which the recognised chief is the E.wen, a bird which has for thousands of 
years (jommanded a more than jiassing interest amongst mankind. Renowned as the truant 
from tlie Ark, or as the wonderful minister of the prophet Elijah, there are few even of the 
youngest amongst us who do not know of its striking personality. The poet and the dramatist 
have both made use of the raven, and it %vould seem that it has even found a place in the 
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mythology of the Red Indian. 
Tlie smaller relatives of this 
celebrated bird, the Rook, 
the (]akhion-crow, and the 
Jackdaw, and more distantly 
the Jay and the ISlAuriK, are 
doubtless as familiar to our 
readers as the raven. 

Although probably un- 
known to many, the CiiorcJii, 
with its glossy black plumage 
and brilliant rod bill and feet, 
is a jjritish bird, and lives 
still in certain |>arts of Kng- 
land, though fast verging on 
extinct ion. 

Another very remarkable 
mernbiT of tin* family is the 
HciA, and this on account of 
the fact that the male and 
female differ markedly in 
res[»ect of the shape of the 
bill, this being in the h'lnale 
long and sickle-sha]K*d, and 
in tin* male short and com*- 
shajKHl. This bird frecpients 
the wooded regions of >iorth 
Island, New Zealand, living 
upon grubs fouml in decaying 
wood, and on beTries. The 
female ]>rocures the grubs by 
pro])iiig the holes which tliey 
have made in the sounder 
wood, the male by bn*aking 
away the decayed ])ortions of 
the tree; but occasionally it 
ha])])cns that, having clean'd 
away as much of the decayed 



liidfo tiff Jh\ J{, ll\ Shaft Iff t] \ \l'tinhinijtti,i, 

A.Mr.iiic’AN in. or. .iay (natituai. si/.i;). 
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iii.Mtiiid as jiossible, the latter is unable to reach his ]»rey, in 


which case he calls up the femai**, and 


yields his tind to her, to extricate with her longer 


So great a difference in the Ibnn of the liill in the sexes of the same species is elsewhere 


unknown among birds. 

The Crows hold the imiiortant [loMtion of head of the Class birds, yet they an^ far outshone 
in splendour by many of the groujis alr‘*ady examined, though, with the exception perhaps of 
the Humming-birds, these all pale befuc the Ihaiks of Pakadi.sK. 

Varying in size from a crow to a thrii.>h, the best know'ii of the latter is the (lUKAT IllHD OF 
Paradi.sk, which was discovered towanls the end of the sixteenth century, if not earlier. On their 
first discovery it was iKipularly sujiiKised that these birds lived in the air, turning always to the 
sun, and never alighting on the earth till they died, for they had neither feet nor wings. Hence 
the Malay traders called them “Cod’s liirds,” the Portuguese “llirds of the Sun,” ami the Dutch 
“Paradise-birds.” Seventeen or eighteen inches long, these birds have the body, wings, and tail 
of a rich coffee-brown, which deepens on the breast to a blackish violet or purjile- brown. 'J'he 
top of the head and neck are of a delicate straw-yellow, the leatliers being short and close-set, 
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resembling velvet. The throat-feathers have a scaly appearance, and are emerald-green in colour. 
The flank-feathers on either side of the body form a dense mass of long, delicate, waving 
plumes, sometimes 2 feet in length, of an intense orange colour, and shining with a wonderful 
gloss. These feathers can be raised and spread out at. ])leasure, so as to almost conceal the 
wearer in a fountain-like rain of feathers. Tliis w'onderful ])luinage is worn by the male only, 
the female being quite plainly dressed. In May, when they are in full dress, the males 
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WliPii taken 30 unp, the niairpie is easily taiued, and can be Innght to imitate Imman sounds. 


assemble etu-ly in the morning to exhibit themselves, forming what are known as “dantung- 
fiarties.” which take ])lace on the topmost lx)ughs of some giant tree. “From a dozen to twenty 
birds assemble together,” wTites Mr. Alfred Kussel Wallace, “raise up their wings, stretch out 
their necks, and elevate their ex(iuisite plumes, keejdng them in continual vibration. Betw’een- 
whiles they fly across from branch to branch in great excitement, so that the whole tree is 
filled with waxing plumes in every variety of attitude and motion.” The native hunter marks 
these }>laying-places, builds a shelter of iialm-leaves in a convenient situation among the branches, 
and ensconces himself under it before daylight, armed wuth a bow and a number of arrow's 
terminating in a round knob.' When the dance is in full swing, he shoots through the roof of 
his shelter w'ith the blunt arrows, stunning every bird he strikes, which, falling down at once, 
are immediately picked up by a boy in wiiiting below'. Often a considerable number will be 
thus secured before the alarm is taken. 

Without coloured figures, or very numerous photographs from living birds, which we 
can hardly hope to get, it w'ould be imjiossible, except at the risk of being wearisome, to 
describe all the wonderful combinations of form and colour which the feathers of the birds of 
paradise display. Breast-shields of metallic sheen, fans and crests in wonderful variety, feathers 
of a texture like velvet, or gorgeous colours, confuse one in their variety and combination. 
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I^et it suffice to mention only the last 
discovered si)ecies — the Kl\u of Saxony’s 
B ini) OF Paradise. “ Velvety hlack }iIh>v(\” 
writes Dr. Sharpe, ‘‘and yi‘llo\vi.sh Ih'Iow. 
there is nothing very striking in the 
as]iect of the bird itself, which is smaller 
than our song-thriish. But the ‘ streamers’ 
which it carries! Poised . . . on either 
side of the head is a long, shaft-like 
plume, from which dejiend.s, on the lower 
side only, a series of little flags of blue 
enamel, each quite se 2 )arate from the one 
which 2 )recedes it, and not of a feathery 
structure in the least.” 

Close allies of the Birds of Paradise 
are the remarkable I^ower-rirds of 
Australia. Conspicnoudy b(‘autiful in 
coloration as are some members of this 
trihe, they are celebrated not so much 
on this account as for an extraordinary 
habit of constructing “bowers” or “ ]>laying-gronnds ” — a trait which appears absolutely unique 
among birds. “The.se constructions,’' observes Mr. (lould, “ consi.st in a collection of 2 >ieces of 
stick or grass, formed into a bower; or one of them (that of th(‘ Sfotted Bdwkr-uird) 
might be called an avenue, being about li feet in length, and 7 or H inches broad inside; a 
transverse section giving the figure of a horse-shoe, the round jiart downwards. They are 

used by the l)irds as a ]>laying-house, or ‘run,* 
as it is termed, and are us(‘d by the ma!<'S to 
attract the femah's. ’J’lie ‘run’ of the Satin- 
et fgk HlRl) is much smaller, being h*ss than 1 foot in 

Tr length, and, moreover, diflers fnnn that just 

de.scribed in being d(*c(>rat(Ml with the highly 
coloured feat hers of tin* Parrot Tribe. ’J'he Si’oTTRD 
15 ower-1uhI), on the otlier hand, collects around its 
‘run ’ a quantity of stmies, shells, bleached bones, 
etc.; they are also strewed down the centre within.” 

More wonderful still are tin* strin^tures 
reared by the (jARDKNER-riri) of New (luiiiea, 
]»re8enting, as Professor Newton remarks, “not 
only a modification of bower-building, but an 
apjireciation of beauty perhajis un])ar!illeled in 
the animal world. . . . ’I'his species . . . builds 
at the foot of a small tree a kind of hut or 
cabin . . . some 2 feet in height, roofed with 
orcliid-stems that slope to the ground, regularly 
radiating from the ccuitral support, which is 
covered wdth a conical mass of moss, and 
sheltering a gallery around it. One side of this 
hut is left open, arnl in front of it is arranged 
a bed of verdant riios.s, bedecked with blossoms 
and berries of the brightest colours. As these 
ornaments wither fhey are removed to a heap 
behind the hut, and replaced by others that are 
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KING JUKI) OF I*AKADISK. 

A native of New Guinea ; remarkable for the curled 
L’lil-featherii. 
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This uiiiijiie Auhlralian iTi»iTwn<jithe of the Hlnls of Paradise 
is about tliL* sizu of n itijiron. Jts jiluinaue is Mack witii a. inirple 
Hhuuii ; the tliioat is brilliant mutallic eiiicrahi green, like that of a 
liuniiiiing'biid. 

brown. Later black feathers, with large white 
spots at the tips, make their appearance among 
the brown. Tliese spotted feathers eventually 
replace the brown, and the bird enters upon a 
second quite distinct phase— -a black, spotted 
with white, (iradually this gives place to a 
plumage entirely unspotted, the feathers on the 
breast being spear-shajKnl. In the adult dress 
a wondrous variety of metallic reflections is 
acquired — green, pur[)le, and violet. 

Associating in the autumn and winter in 
large flocks, starlings move from place to place 
in search of foixl. Sometimes the number of 
birds in these combined flocks rises to an 
enormous figure. One of tbe largest of these 
gatherings recorded in England existed on the 
property of the late ^Ir, Miles near Bristol. 
“This locality is an evergreen plantation . . . 
covering some acres, to which these birds repair 


fresh. The hut is circular and some 3 feet 
in diameter, and the mossy lawn in front of 
it nearly twice that expanse. Each hut and 
garden are, it is believed, though not known, 
the work of a single jmir of birds, or perhaps 
of the male only ; and it may be observed 
that this species, as its trivial name implies, 
is wholly inornate in plumage. Not less 
remarkable is the more recently described 
‘l)ower* of the Golden Bow^kr-biud. . . . This 
structure is said ... to be })iled up almost 
horizontally around the base of a tree to the 
height of from 4 to 6 feet, and around it are 
a number of hut- like fabrics, having the look 
of a dwarfed native cam]).” Allied s])ecies, 
though building no bowers, yet clear a s])ace 
of ground some 8 or 9 feet in diameter, on 
which to disj)lay themselves, and ornament 
this with little heaps of gaily tinted leaves, 
replacing them as tliey fade with fresh 
specimens. 

We j)ass next to the birds of tlie Starling 
Family, of which the Bkitlsii Starling is the 
type. A bird so familiar needs no description 
here ; but w^e may draw attention to the many 
interesting phases of j)lumage this species 
undergoes. 

The first j)lumage is a iiniPorm greyish 
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BED Bini) OF FABADISE. 

Found only on the Hniull inland of Waigiuu, off thu north>woHt count 
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of an evening ... by millions, from the low grounils about the Severn, where their noise and 
stench arc something altogether unusual. Hy ]»acking in siK’h myriads upon e\ergreens, they 
have stri})]»ed them of their leaves, exee]it just at the tops, and have driven the pheasants, 
for whom the plantation was intended, ipiite away Ironi the ground. In the daytime, when 
the birds are not there, the .stench is still excessive. .Mr. Miles was about to cut the whole 
jdantatioii down, to g(‘t rid of them, two years ago, hut 1 begged him not to do so. on account 
of the curi(>sity of the scene, and he has since been well pleased that he ahslaiin‘d.’' 

A similar but still larger congregation has been deserilu'il ; in fids, about the year 184/), 
from lo(),0()() to !i()(),0()() ^ta^lings were coni})iittHl to rest every night, between the end of 
(October and tlie end of Mareh, in certain trees in the gardens of the /t»ological Society in 
Dublin. The roof of St. Patrick's Cathedral, in the heart of Diihlin, has from time to time 
been recoiled to, as many as 
2, ()()() seeking shelter there. 

Possessing very consi(l(‘ral)le 
powers of wing,” observes 
Varrell, ‘•thi>e art* turned to 
account in an exlr tonliuary 
maniitu’ by the Inrds comjiosing 
the Hock. They wheel, close, 
open out, rise and descend, as 
if each were obeying a com- 
mander, and all this is doiut 
with the utmost marvellous 
})rccision wldle the Hock is 
proceeding at a ra]>id i»aee 
through the air. At times it 
may exltuid in a long and 
nearly straight thread; 
suddenly an undulation in visi- 
ble along the line, and in a 
moment, it takes tlie form of 
a tldii and smoke-like cloud; 
another moment, and it is 
a dense and almost jierfect 
globe; then ])Ossibly, liaving 
preservcMl this a])pcarance h)r 
a perceptibly longer time, it 
becomes jiear-shaped, and in 
another instant has a.ssumed 
a spiral figure ; an instant after 

it lias spread out like a sheet, au-i os members are breaming softly along the ground, 
perhaps to Jilight, or jierhajis once ji-.c* to mount aloft and circle as before.” There are 
few more magnificent sights in the world than a Hock of starlings when performing evolutions 
of this kind. 

Differing much, not only in general apjjearanee, liut. also in coloration, from the common 
starling is the Ki)SK-(’()Loi:1(I:i> StakliMi, so i'alled fmm the hemitiful nise-pink colour of the 
back and breast, set off by the rest of the i»lumagc. which is black, glossed with violet, blue, 
and green reHections. This handsome bird occaHoiially vi.^its Dritain. K<*e(lirjg largely U[Kjn 
locusts, these birds are iimcli affected in their movements by the jien^griiiations of these 
pests;* and this accounts for the .sporadic app«*arance of the rose-coloured starling in huge 
flocks in places where it is generally seldom sei*ii. 

Dull in appearance, ungmeeful in flight, and with a harsh, unmusical noUi, the starling 
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COMMON STARLING, 

SUirlings aiijieur to be on tlie incrvatte in So^iilund, wliilMt larke 
are tuiid tu be on tbo decreaac, owing to the deatruction of tiieir 
egRH by tlie former. 

from the head immediately behind the eye. 
whistle and talk. 


known as the Ox-peckkr would seem at first sight 
to have little to recommend it; yet it is one of 
the benefactors of the larger African mammals, 
clearing them of flies and other insect-pests, 
liutfaloes, rhinoceroses, ele])hants, are alike grateful 
for its services, as it climbs about their huge 
bodies, picking off t he lilipuiian enemies by which 
they are beset. But little ap])ears to be known 
of the breeding-habits of these birds. 

In strong contrast to the dull-looking Ox-birds 
are the beautiful Glossy Starlings' and Gracklks. 
The African Glossy Stai^lings, indeed, rei)resent 
the most beautiful of all the members of the 
Starling Tribe. In one of the handsomest and 
l)est-known species— the Long-tailed Glossy 
Starling — metallic green and purple-violet are 
tlie jiredominating tones in the plumage, glossed 
with cojijier reflections, and relieved by black or 
darker bars of green and purple. In another 
species—the Green Glossy Starling of Eastoni 
Africa— the shimmer of the plumage is so 
wonderful that the exact shades of colour are difficult 
to describe, in that they change comjiletely, accord- 
ing to the light in which the bird is held. 

The Gracklks, or Hill-mynas, are Indian 
birds, with glossy black jilumage, relieved by 
bare flaps of yellow skin jirojecting backwards 
These birds make excellent i)ets, learning both to 


We come now to the beautiful Orioles— birds belonging to the temiierate and tropical 
parts of the Old World. The males, as a rule, are clad in a vestment of brilliant yellow and 
black, but in some sjjecies the under-parts are relieved by rich crimson. One species — the 
Golden Oriole — has on several occasions visited the British Islands, and even in one or two 


instances has nested there. But, as with all l)rightly plumaged birds in England, no sooner 
is their presence discovered than tliey are doomed to fall to the gun of some local collector. 

The IIang-nests, Cow-rirds, and Rice-birds are Aiiiericiaii birds, bearing in many res])ects 
a resemblance to the Starlings, (!luefly, perhaj)s, in the form of the beak. Generally black in 
plumage, in many bright colour is consjucuous. 

Hang-nests range from North and Central America to Southern Brazil. As a rule they 
are brilliantly coloured, the livery being bright orange and yellow, set off by black and white. 
The majority of the numerous sjK'cies build remarkable nests, looking like long stockings, which 
they hang from the under side of the bough of a tree; they are coini)Osed of coarse grass deftly 
woven together. 


The Cow’-BiRDS are mostly South American, though the United States possess two or three 
s[)ecies. Some, like the Cuckoo.s, are parasitic, dropjiing their eggs into the nests of other 
birds, to be hatched by the owners : the young cow-bird, however, dwells in harmony with 
his foster-brothers and -sisters, instead of ejecting them from the nest, like the young cuckoo. 
The name Cow-bird is bestowed uj)on these birds on account of the persistent,.way in which 
they haunt herds of cattle for the sake of the flies which congregate about those animals. 

The Rice-birds are represented by some rather showy forms, and others of wonderful powers 
of song. The ty])ical Rice-bird, or Bob-o-link, is an es|)ecial favourite as a songster. Thoreau 
writes of this song : “ It is as if he [the bird] touched his harp with a wave of liquid melody, 
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and when he lifted it out the notes fell like bubbles from the strings. . . . Away he laiinehed, 
and the meadow is all besi)attered Avith melody.’' Where rioe is extensively (‘lilt ivated, however, 
this bird is by no moans so enthusiastically weleonied, causing immense destruction to the 
standing cro])s — flocks numbering, it lias bivn said, some millions alighting in the fields and 
leaving too little grain to be worth the trouble of gathering. 

We i>ass now to a group of exceedingly interesting birds, some of which art* remarknble 
on account of the beauty of their jilumage, others from their wonderful n(»sting-habits, Tlie 
group includes many familiar as cage-birds, such as the lA)NCi-TAlLF.i) Wii)ow-uii(i»s, the IIkd- 
heaked Waxiulls, Amadavats, Java Scarrow, (lUAss-nxc^iiKs, Muniah, and so on, all of which 
are embraced under the general title of Wkavkr-rihds, a name bestowed on account of their 
peculiar nests. 



t*ltoto hi! Jh'. li. ir, 
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duubttwl wiftlii l lliriH* HJKTIIIienu \HTi' wild. 


Abundant in Africa, and well repri'.'Ciitdd in South-eiistcni Asia and Australia, these birds 
bear a strong family resemblance to the Kinclies, from wbii:b they dififer in liaving ten jtrimary 
quills in the wings. 

One of the most ]»eculiar is the South African lx).N(i-TAil,Ki> Whydaii- or Winow-iiilin. 
Strikingly coloured, this bird is rendered still more attractive by the extrcmcdy elc»ng!it,ed tail- 
feathers, which are many limes longer than the IsKly, sf) long, indeed, as to im]K^<l(? its flight, 
which is so laboured that children commonly attnis<i themselves by running the bird down. 
Kaffir children stretch lines coated with bird-lime near the ground across fields of millet and 
Kaffir com, and thereby capture many whose tails have Income entangled among the threads. 

In brilliancy of coloration the Whydah-hirds— for there are several 8j)ecie8— are pressed hard 
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by the Bishop-birds, the handsomest of which is the red species. Sociable in habits, this 
bird throughout the year consorts in immense flocks, which in the summer consist chiefly 
of males. 

Of the more remarkable nest-builders, the most conspicuous are the Baya Sparrow's, or 
Toddy-birds, of India and Cejdon, and the Sociable Weavers. The former suspend their nests 
by a solidly wrought rope of fibre from the under side of a branch, the rope exj)anding into a 
globular chamber, and then again contracting into a long, narrow, vertical tube, through which 
the birds make their exit and entrance. The hitter — the Sociable Weaver-bird of Africa — 
builds a still more wonderful structure. As a thing apart it has no existence, a number of 
birds, varying from 100 to 300, joining their nests together, so as to form a closely interwoven 
structure, resembling, when finished, a gigantic mushroom. The structure is built among the 
brandies of large trees, so that the tree looks as though it had grown up through a native 
hut, carrying the roof with it. Cartloads of grass are required to rear this structure, which 
is nearly solid. Seen from below, it jiresents a flat surface riddled with holes; these are the 

entrances to the nests. 

Closely resembling the typical 
Finches in general appearance, 
and often gorgeous in coloration, is 
the group known as the Tanaceus, 
of which more than 400 distinct 
species are known to science. Ex- 
clusively American, the majority of 
the species are found in Central 
and South America, though a few 
move northw’ards into the United 
States in summer. The most 
beautiful are the Scarlet, 
Crimson-headed, and White-capped 
Tanaijers. The last-named is 
generally allowed to be the love- 
liest of the group. The entire 
plumage of both sexes is a beauti- 
ful cornflower-blue, surmounted by 
a cap of silvery-white feathers, a 
crimson spot on the forehead look- 
ing like a drop of blood. The 
identical coloration of the sexes is worth noting, as among the tanagers generally the female 
is dull-coloured. 

Among the Finches there is a considerable variety of coloration, though but little in 
bodily form ; they are all attractive birds, and have the additional advantage that many are 
British. Distributed over both the northern and temjierate regions of the Eastern and 
Western Hemispheres, they are unknown in Australia. The group, which comprises a very 
large number of species, may be divided into three sections— CiRosbeaks, True Finches, and 
Buntings. 

The Grosbeaks, as their name im])lies, are characterised by the great stoutness of the 
beak, and some, as the Eveninij-grosbeaks of America, are remarkable for their beauty. 

Well-known British members of this section are the Hawtinciies and Greenfinches. 
Common in many parts of England, tliough rare in Scotland and Ireland, the Hawfinch contrives 
to make itself much disliked by the gardener, owing to its fondness for peas, though it 
fully compensates for the damage done in this direction by the numbers of noxious insects 
it destroys. The nest is a very beautiful structure; outside it is comj)osed of twigs inter- 
mixed with lichens, inside of dry grasses lined with fine roots and hair. The site chosen 
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varies, a favourite place being an old apple- or pear- 
tree in an orchard; but the woods and fir plantations 
are not seldom resorted to. The (jUKENFINCH is an 
ecpially common Kritisli bird. Of a more confiding 
disjiosition than the liaw’finol), it makes an excellent 
cage-bird, becoming with judicious treatment exceed- 
ingly tame. It is a useful bird, travelling during the 
autumn and winter in large flocks, and feeding on 
the seeds of wild mustard and other weeds. Its nest 
differs consjncuously from that of the hawfinch, being 
a somewhat untidy structure, composed of fibrous 
roots, moss, and wool, lined with finer roots, horsehair, 
and feathers. 

Among the Truk Finches, distinguished from 
the Grosbeaks by their less powerful bills, are several 
other well-knowm British birds. Of these, none are 
better known than the Chaffinch. Gay in appear- 
ance and sprightly in habit, this is a general favourite 
everywhere, and much in demand as a cage-bird. His 
short though delightful song jiossesses a ])eculiar 
charm, coming as it does witli the earliest signs of 
returning spring. The fascination of this song has 
never been better expressed than in Browning’s lines : — 

0 to be ia England 
Now that Aprils there; 

And whoever wakes in England 
Sees, some morning, unaware, 

That the lowest boughs of the brushwood sheaf 
Hound the elm-tree bole are in tiny leaf, 

While the Chaflinch sings on the orchard bough 
In England now ! 

The nest, w’hich is an exceptionally beautiful structure, takes about a fortnight to build. 
Closely woven, it api^ears to consist mainly of urool, into which moss and licliens of various 
colours are deftly woven. Tlie outside is cunningly decorated with luts of lichen and the 
inner bark of trees, such as tlie birch, the whole being secured by a thin veil of spiders’ webs. 
The lichen and bark serve to render the nest inconspicuous by blending it with the general 
aj)pearanee of the bush or small tree in a forked bough of which it is ])laeed. Inside the 
wool is more closely felted even tlian on the outside, and this is covered with fine hairs, 
amongst which a few’ feathers are intermixed. The work of building seems to be done by the 
female only, though the male lielps by bringing the materials. 

Of the Goldfinch, Linnets, and Bullfinch, by far the most poi)ular and beautiful is the 
Goldfinch, wiiich is, and ])robably will long remain, one of the most prized of cage-birds. 
Gifted “with tlie fatal gift of beauty,” this bird is much persecuted by bird-catchers; and 
indeed, jmrtly owing to dejiredations of these men, and partly to improved methods of 
agriculture, which have diminished its feeding-area, this handsome bird is growing more and 
more rare e\'ery year. 

Next to the goldfinch jiorbaps the Linnet is most sought after as a cage-bird. Large 
numbers are taken during the autumn, when the birds congregate in large flocks before 
departure on migration. Those cai)tured in the Bjiring are said to be very impatient of 
confinement, and only a small percentage seem to survive. 

The linnet is one of tlie most variable of birds in the matter of plumage, and for a long 
while the oi)inion was generally held, especially by bird-catchers, that several distinct species — 
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lUnuk varivtieft an* occiwionally taiketi in a wild statr. Caged 
ti))eciiiiL‘ns fed on liflin)>'Ke(‘d frequently turn black. 
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the Reh, Bkown, and Grey Linnets— existed. It is now known that these are all pluvses of 
plaiiuige common to one sjuH'ics. In the male in full summer dress the forehead and centn* 
of the crown are blood-rod. whilst the hreaM «>!* a glossy rose- red ; but these bright colours 
do not seem to be ac(]uireil so uni\ (‘i\sallv as is the case with other birds which don a s]>ecial 
breeding-dress, nor are they ever developed in cajitivity. Occasionally what are called liF.MON- 
RREASTEl) varieties of the linnet occur in which the rose-colour of the hn*ast is rephu'ed bv vellow. 

The Bullfinch, though one of the common British birds, is by no means so ahumlant as 
the two foregoing sjiecies ; for whilst tin* «)th(‘r two travel in small flocks, the bidlflnch is a 
solitary bird. Few birds perhaps haye earned a more (‘vil name than the bulliinch, which 
is accused by the gardener of inflicting enormous damage on the flower-buds of fruit-trees in 
winter and spring. “On the other hand,” writes JMr. Hudson, “he is greatly estecuned as a 
cage-bird, and the bird-catchers are ever on the watch for it. But the c*flfect. in both cases 
is inetty much the same, since the hatred that slays and tne love that makes cajitive are 
ecpjally disastrous to the species.” That it 
is diminishing in many districts there can be 
no doubt, and ])erhaps its final exterminatior 
is only a matter of time. Though by no 
means a remarkable songster in a wild state, 
in captivity it is cai)able of learning to whistle 
strains and airs of human com |m).- it ion with 
soim* skill, good ijcrformers fetching high 
l)rices. 

The SrARROW and the wdld Canary of 
Madeira— from the latter of which our cage- 
])ets have been derived— are also members of 
the Finch Tribe, but are too well known to 
need fuller mention. 

Closely allied to tlie Finches are the 
Buntin(iS, which are really only slightly 
modified flnehes. Several sjiecies are Briti.sli 
birds, one of the commonest being the t'oRX- 
nUNTiN(i, a bird which hears a. wonderful 
resemblance to a skylark, from \>hich, how- 
ever, it may be distinguished by its large 
beak and small chiAV on the bind loe. 

The ^'ellowammer, or Yvaaa )\vfiammer, 
is another familiar roadsidf* form iu England, 
whirl I scarcely needs descrijjtion. 

The most celebrated of all the buntings 
is the Ortolan, or Oreen-HEADED Bi NTiNCi, a bird resend)ling its eongener the yellowhainmer, 
but lacking its bright coloration. Jf ha- acf|uirc»d fann* from the delicate flavour of its flesh, 
and to suj»j)ly the demand for this d* li<*a«y immense numhers are netted annually by tlie 
bird-catchers of the Continent. Wintering in North Africa, these birds leave Euro])e in 
September in large flocks, and it is during this migration and the return journey in the 
spring that their ranks are so mercilessly thinned. (N»minon over the greater i)art of Europe, 
it is somewhat surprising that the ortolan does not occur more frecjuently iu the liritish 
Islands, wdiere it is only an occasional spring and autumn visitor. 

The Snow-bunting, or Snowflaki*:, is a regular winter visitant to the Ihitish Islands, some 
pairs indeed remaining to breed in the Highlands of Scotland every year, whilst its presence 
serv’es to enliven some of the dreariest sjiots' of high north<*rn latitudes, Tlie male in 
breeding-dress is a handsome bird, having the upper-parts bla(.*k and the under white j its 
mate is somewhat duller, the black parts being obscured by greyish white, fulvous, and blackish 
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LINNET. 

One of the numt jiopular cage*liirdH. The Kti-called Rod-brown and Oroy I.inneto arc but pbaHeo of ])laii)age of the oame ojiucies. TIio bird in the 

right-band cornor iti n greenfinch. 

brown, whilst the white ]mrts are less j)ure in tone. The full dress of the male is rarely 
seen in the British Islands, save in specimens procured from Scotland ; for in winter, when the 
snow-bunting is chiefly captured, the jilumage is altogether more rufous. 

Unlike the buntings so far described, tlie RKKD-BUNTiNa is to be found only in marshy 
places, but in suitable localities it may be found in tlie British Islands all the year round, being 
as common a species as the corn-bunting, and therefore not calling for special description here. 

The eggs of the buntings are remarkable for the curious scribble-like markings which 
cover them, and serve readily to distinguish them from those of any other British bird. 


CHAPTER XVI. 

LARKS, TITMICE, HONEY^KATEIiS, AND THEIR KINDRED. 

C ONFINED almost entirely to the Old World, where they are represented by more than 
one hundred species, many of which have undergone considerable specialisation in the 
matter of plumage, so as. to enable tlicm to live in desert regions, the Larks constitute 
a well-marked grouj), into the characters of which we need not enter here. 

The best-known member of the grouj) is the Skylark. Common throughout the British 
Islands, and of sober coloration, no bird is more universally beloved, and this largely on 
account of the ^sweet ness of its song, which is second only to that of the nightingale. Poets 
and i)rose-writers alike have sounded its praises, many in j)assages that will be remembered as 
long as our language lasts. The skylark is one of the few birds which sing while on the 
wing; the peculiar nature of the flight at this time all must have watched, entranced the 
while by the beauty of the song. 
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Grahame, in his “ Birds of Scotland,” happily describes the nest as follows : — 

The daisied lea he loves, where tufts of grass 
Luxuriant crown the ridge ; there, with his mate, 
llo founds their lowly house, of withered bents, 

And coarsest speargrass ; next, the inner work 
With finer and still finer fibres lays, 

Rounding it curious with its speckled breast. 

This bird displays great affection for its young, removing them under the f(‘ar of impending 
danger, or if the nest is meddled witli. Occasionally, howi'ver, tlie bird sits close, instead of 
seeking safety by flight. 

Brighton enjoys the credit of consuming more larks than any t)ther place in Knglaiid, excej)t 
London. It has been estimated that the number of larks annually entering the metropolitan 
markets alone reaches a total of 4()(),00() — 20,000 or HO, 000 being often sent together; and tlie 
numbers eaten elsewliere in the country must he enormous, (juite as large, indeed, as abroad, 
^lost are captured from the hosts which arrive uii the east coast of Scotland and iMigland 
from the Continent on apjiroach of severe weather, the birds making their H]>p(*araiJco in 
thousands, forming a constant and unbroken stream for two or three days in succession. 

Close allies of the liurks, the Wautails and Pipits come next under consideration. The 
former range over the Old Worlds but are unknown in Australia and Polynesia. llic pi])its 
have a similar range, but one species is found in, and is ]H‘(*nliar to, Australia. Like wagtails, 
pipits are unknown in Polynesia; only two specu‘s o(‘cur in America. 

The Wagtails are generally black and white, grey and white, grey with yellow lu-easts, 
or yellowish green 'with yellow breasts. In the last •mentioned case, as in some specimens of 
the Yellow WaciTAIL, tiie yellow predominates. Tlu*se birds frei|uent streams and stagnant 
waters, like the Red and (tkey Wagtaii.8 ; or corn-fields and meadows, as in the case of ihe 
Yellow’ Wagtail. All these are commonly met with in the British Islands. 



The numbers of nkyliirka seem to increiuo fvilb the iii>rcad of agriculturaf inuiroveiiicnt. 
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The Pipits are duller-coloured than the Wagtails, have shorter tails, and evince less 
fondness for the water. The Mkadow-, Hock-, and Thek-pipits are the commonest British species. 

Neither Wagtails nor Pi}>its are much given to ])erching, but the TREE-CREEPh:KS B2)end 
their lives ujion trees, some being sjiecially modified for this mode of life, their tail-feathers 
being stiff and terminating in sharp points. By ])ressing its tail (*losoly against the tree-trunk 
up wliich it is climbing, the bird obtains a wonderfully reliable su2)i)ort-. Beginning at the 
bottom of a trunk, creepers quickly work their way u^i in a si)iral direction, or sometimes 
in jerky zigzags, searching every crevice for tiny insects, their eggs and larvje, and flitting 
from the higher branches, when these are reached, to the base of another tree. 

Creepers are mostly dull-coloured, but the Wall-creeper has crimson 2)atches on the 
wings. This bird, which has occurred in Britain, haunts mountain-cliffs. The Tree-creepkr, 
a resident in Britain, builds its nest behind pieces of loose bark, or under tiles, or in crevices 
of trees, walls, or hollow branches. In this nest are laid from six to nine eggs, i)ure white, 
sjiotled with red, or with a creamy ground-colour, with the spots thicker round the large end. 

Intermediate in i)Osition between the 
rree])ers and the Titmice • are the Nut- 
hatches. Chiefly inhabitants of the northern 
]>arts of both hemisi)heres, they extend as 
far south as Mexico, whilst in the Old 
World they occur jdentifully in the Himalaya. 
The largest s))ecies is found in the moun- 
tains of Burma. One S2)ecies is frequently 
met with in England, and occasionally in 
Scotland, but is unknown in Ireland. 

The English Nuthatch may serve us as 
a tyi)e of the groui). “ Its. habits,” writes 
Dr. Shar2)e, “are a combination of those of 
the tit and woodpecker. Like the former 
bird, the nuthatch seeks diligently for its 
insect-food on the trunks and branches of 
trees, over wliich it runs like a woodpecker, 
with this difference, that its tail is not iircssed 
into the service of climbing a tree, nor does 
it generally ascend from the bottom to the 
toj), as a woodpecker so often does. On the 
contrary, a nuthatch will generally be found 
in the higher branches, and will work its 
way down from one of the branches towards the trunk, and is just as much at home on 
the under side of a limb as the ujqier. Its movements are like those of a mouse rather 
than of a bird, and it often runs head-downward, or liangs on the under side of a branch and 
hammers away at the bark with its powerful little bill. The noise jiroduced by one of these 
birds, when tajiinng at a tree, is really astonishing for a bird of its size, and, if undisturbed, 
it can be aiiproached pretty closely. Its general food consists of insects, and in the winter the 
nuthatches join the W’andering jiarties of tits and creepers which traverse the woods in search 
of food. ... In the autumn it feeds on hazel-nuts and beech-mast, breaking them ojien by 
constant hammering; and, like the tits, the nuthatches can be tempted to the vicinity of 
houses in winter, and become quite interesting by their tameness.” 

The nuthatch nests in hollow trees, plastering up the entrance with mud, and leaving an 
aperture only just sufficient to enable it to wriggle in and out. A remarkable nest may be 
seen at the British Natural History Museum. It was built in the side of a haystack, to which 
the industrious birds had carried as much as 11 lbs. of clay, and had thus made for themselves 
a solid nest in an a2q)arently unfavourable j’osition. 
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Several broods an: reared by each iiair of bird** in a eeason. 
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The Titmice occur in one form or another 
all over P-urope, Asia, and Africa, and in the 
New W^orld as far south as Southern Mexico. 

The family may be divided into TiirE, CiiEbTED, 

LoN(i-TAiLKi>, and Pemiuline Tns and Reed- 
LiN(iS, all but the pend uline tits being repre- 
sented in England. 

Of the true tits, the best known is the 
Blue Tit, wliich is no stranger even in London 
parks. Travelling in small bands throughout 
the autnniii and winter, they may frequently 
be met with during a country walk, their 
presence being made known by a pretty tink- 
ling little not(‘. This method of travelling 
is obviously ailvanlageoiis, for the discovery 
of food at. tin's time is an arduous task, and, 
if umhulakcm individually, many would surely 
starve, as Professor Newton 2 ><'hits out: “A 
single titmouse* searching alone might hunt 
for a whole day without meeting with a 
sufficiency, -whilst, if a dozen arc united by 
tli(* same motive, it is hardly j)ossible for 
tin* ydace in which the food is lodged to 
escape their detection, and, wlien discovered, 
a few call-notes from the lucky finder are 
enough to assemble the whole comjiany to 
share the feast. . . , One tree after another 
is visited by the active little rovers, and its 
branches examined : if nothing be fortlicorning, 

away goes the exydorer to (he next that jireseiits itself, merely giving utterance to the usual 
twitter that serves to kee]) the wdiole body tx)getlier. But if the object of search be found, 
another cliirj) is emitted, and the next moment several members of the band are flitting In 
succession to the tree, and eagerly engaged with the sjK)il.” 

These little birds display great affection for their old nesting-idaces. An instance is on 
record where, so far back as 1785, a jiair built their lu^st in a larger earthenware liottle yUaced 
in the branches of a tree in a garden at Oxbridge, near Stock ton -on -lees. Witli two excejrtions 
only, this bottle was tenanted by a i>air of these birds every year 011 187:1. In 1892 Professor 
Newton, who had this account from ('anon Tristram, was informed tJiat tjm occui»an(?y had 
ceased for four years. 

The Loxci-TAiLEi) or Bottle-tit i> a British sjiecies, deriving its name from the long tail. 
It is a ijretty little bird, black and ro^e-colour above, with a rose-coloured abdomen, and the 
head, throat, and breast white. It enjoys the distinction of being one of the smallest British 
birds, and is found in woods and plantations all over England, though less common in 
Scotland. These tits have a curious habit of roosting during the winter, six or seven huddling 
together in a row, with three or four oth<*rs jK*rched on their backs, and two or three on 
the top. 

The nest, which is ydaceJ in a tree or bush, is a iiuKlel of industry. Oval in shaije, 
and roofed, with a small aperture near the toji, it is com 2 )osed of moss, lichen, and hair, 
closely felted and lined with an enormous collection of feathers, Macgillivray having counted 
2,779 in a single nest. 

Other species of titmice occurring in Britain are the Great, Marsu-, Coal-, and 
Crested Tits. 


Phoio hv J, T, Hi tminn J 
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Ai>i»iironl]> iitiknown In a wild MUto in Tndatid, and into In Sooiland, in 
KiiKland fairly roinnion. 
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Whether the Reedlings, or 
Bearded Tits, as they are generally 
called, are really true titmice or 
peculiarly modified buntings is a 
moot-point. There is but one species, 
which is British, though found also 
on the Continent ; but it is un- 
fortunately becoming more and more 
rare every year. The general colour 
of the upper-parts is cinnamon- 
rufous, except the head, which is 
pearly grey : between the bill and 
the eyes hangs a tuft of long black 
feathers ; hence the name Bearded 
Tit. The under-parts are white, 
tinged with yellow and ])iiik, whilst 
the wings are variegated with white, 
black, and red. Tliis tit lives in beds 
of reeds fringing the “broads ” of the 
eastern counties of Kngland, though 
even there it is now exceedingly rare. 

The same unccTtainty that- obtains 
with regard to the position of the 
Reedlings confronts tht* ornithologist 
with regard to the affinities of the 
liliputian (told-cuksts. About six 
species are known, from the north(‘m and temperate parts of the Old and New Worlds, extending 
as far south in the latter as ISIexico. Two occur in Britain : one, known simply as the Gold- 
crest, or Golden-crested Wren, is fairly common ; the other, the Fire-crest, or I^'irk-crested 
Wren, is much rarer, but differs very little from its relative in general a])pearance. 

The Gold-crest is olive-green above, yellowish grey below, with a cons])icuous crest of 
bright yellow and orange, banded on each side by two black lines. Jt has the distinction 
of being the smallest British bird ; and it is partly on account of its smallness, and ])artly 
owing to its shy, retiring habits, seeking concealment among the foliage, that it is so seldom 
seen, save by those who knowr where to look for it ; and these may find it all the year round 
in suitable places. 

In the spring this bird may bo observed suspended in the air for a considerable time over 
a bush or flower, singing very melodiously, though few naturalists have ever witnessed this 
display. Mr. W. H. Hudson, one of these few, WTites : “I have observed the male, in the love- 
season, hovering just above the bush, in the topmost foliage of which its mate was perched 
and parHy hidden from view. It is wdien engaged in this pretty aerial performance, or love- 
dance, that the golden -crested wren is seen at his best. The restless, minute, sober-coloured 
creature, so difficult to see {jro[)erly at other times, then becomes a e()ns})icuous and exceedingly 
beautiful object; it hovers on ra})idly vibrating wings, the body in an almost vertical position, 
but the head bent sharply down, the eyes being fixed on the bird beneath, while the wide-open* 
crest shines in the sun like a crown or shield of fiery yellow. When thus hovering, it does 
not sing, but emits a series of sharp, excited chirping sounds.” 

The nest is a singularly beautiful structure, made of fine, dry grass, leaves, moss, and 
spiders’ webs, woven closely together, lined with feathers, and suspended like a hammock 
beneath a branch of yew or fir. In this are laid from six to ten eggs of a pale yellowish 
white, 8j)otted and blotched with reddish brown. 

The numbers of British gold-crests are vastly increased by the arrival on the eastern 
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coast of gold-crests from the Continent. “In autumn,” writes Mr. Howard Saunders, “immense 
flocks sometimes arrive on our east coast, extending quite across England and the Irish 
Channel, and into Ireland. In 1882 the migration wave of this description, commencing on 
August 6 and lasting for ninety-two days, reached from the Channel to the Fieroes; in 1883 
the luigmtion lasted eighty-two days ; and again in 1884 for a period of eighty-seven days. . . . 
On sucli occasions bushes in gardens on the coast are covered with birds as with a swarm of 
bees; crowds flutter round the lanterns of lighthouses, and the rigging of fishing-smacks in 
the North ISea is thronged with weary travellers. In April a return migration occurs.” 

We jjass now to the consideration of a few families of birds unknown in Britain, but 
interesting on account of the fact that they afford us another set of instoces of adaptation to 
attain particular ends, so frequently to be met with in Nature. All the birds in question, 
though probably not related, have peculiarly modified tongues, apparently specially designed 
to aid in sucking up honey from flowers. 

The first grouj) for consideration are the Hoxey-kateiis of New Zealand and Australia. 
So great is the transformation which the tongue in 
these birds has undergone, that it forms one of 
the most elaborate organs of its kind, sur- 
passing even that of tlie Humming-birds. 

A description of this organ without 
the aid of anatomical terms and 
diagrams would be useless. 

Suffice it to say it is long, 
capable of being thrust 
out of the mouth, 
and brush-like. 

It is used to 

thrust up > 
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COAL-TITS. 
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the tubes 
of honey- 
bearing flowers, 
as well for the sake 
of the juice as for the 
insects gathered in such 
situations to feed on it. 

The best known of the 
Honey-eaters is the Pok, or PaksON- 
BiKi), of New Zealand. Glossy black in 
colour, with vived green and blue reflec- 
tions, it is rendered still more attractive by a 
jMiir of white tufts of feathers hanging from 
the front upper part of the neck, whilst on the 
back of the neck in the same region the feathers 
are of a loose structure, long, and curled forwards. Other honey-eaters are the White-eyes, 
Sun-birds, and Flower-peckers. 

The WiiiTE-EYES, so called from a ring of white feathers around the eye, have a wide 
distribution, being found in Australia, India, Africa, Madagascar, and Japan, liesides honey 
they are very partial to fruit, particularly figs and grapes, and also capture insects on the wing, 
after the fashion of fly-catchers. 

The ScjN-BiKDB correspond in the Old World to the Humming-birds in ' the New, having, 
like the latter, a metallic jilumage, varied in its hues and wondrous in its beauty ; but 
they are not entirely dejiendent uj^ion this lustre for their charm, for much of their 
splendour is gained from the non-metallic portion of the ])lumage, which is often vividly 


These birds show the white iistcdi on the iiniie vei^ dlHtinctly. U is 
a Ooninion British bird, stuyiiiK with us the whole year rouncL 
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coloured. The females are dull- 
coloured, whilst the males lose their 
beauty in the winter season. These 
birds are inhabitants of the tropical 
regions of Africa, India, mid Australia, 
and seem to revel in the burning 
rays of the noonday sun. 

Nearly allied to the Sun- 
birds are the Flowkk-peckers of 
the Indian and Australian regions. 
These are all small birds, remark- 
able as much for the beauty of 
their nests as for the splendour 
of their ]»Iumagc. The nests are 
purse-like structures, made of white 
cotton-like material, and susiiended 
from a branch instead of, as usual, 
resting on it. One of the most 
beautiful birds of tJie whole grou]), 
wliich includes numerous species, is 
the Australian Diamonihuiu). Of a 
g(‘nera.l ashy-grey colour, this sjiecies 
is splashed all over with spots of 
red, yellow, orange, and black, whilst 
the tail-coverts are rich dark red. 



A coiuiuon Smith AiistraliHii form, kbown almi aa the 
ripitig'crow. 
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ClIArTEll XVJl. 

SHRINKS, THRUSH KS AND THKlR AUJES, 
SWALLO WS, L Y RE-BIRDS, UHA TTERERS, 

BROAD-BILLS, ETU 

T IIK Shrike Family are an exceedingly interesting 
group of birds, of world-wide distribution and of 
great diversity of aiipearance, varying in size from 
a bird as small as a titmouse to one as large as a 
thru.^ll, and presenting a considerable range of coloration, 
.-ome being very brightly, others dull coloured. From 
the hooked beak, and the jiresence of a notch in the 
tip of the upper jaw, they were considered liy the older 
iiaturali.Nts to Ik* allies of the Ihrds of Prey, a decision 
still further supported by their hawk-like hahit of capturing 
living ])rey in the simple of small birds and mice; whilot 
the remarkable custom of impaling tli(*ir victims, still 
living, on thorns has earned for them the ]jopular name 
of BuTCHEJi-HiKiis. Tlie limits of the family, owing to 
the diversity of tlie forms involved, have not as yet been 
finally determined by naturalists, some having included 
species which others hold have no place there. 
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Five species are commonly included in the list of Brifish birds, although only two 
occur with any frequency : of these, the Gkkat Ctkky Shrike visits Great Britain every winter; 
whilst the smaller Ked-backed Shrike is an annual summer visitor to those islands, breeding, 
however, only in England, occurring but occasionally in Scotland, and being almost unknown in 
Ireland, where only one sjiecimen has ever been recorded. 

l"he Eed-backki) Shrike, writes Dr. Sharpe, “reminds us of a fly-catcher in the way in which 
[it] captures its food, for it has undoubtedly favourite perches, on which it sits, and to which 
it returns after the capture of an insect. It is frequently to be seen on telegraph-wires, 
where it keejis a sharp look-out in every direction, and a favourite resort is a field of freshly 
cut grass. It also captures a good many mice and small birds, not jiursuing them in the open 
like birds of prey, but dropjiing down on them suddenly. In the British Museum is a very 
good specimen of the larder of a red-backed shrike, taken with the nest of the bird by lA)rd 
Walsingham in Norfolk, and showing the way in which the shrike spits insects and birds 

on thorns ; and the s])ecies has been known . . . 
to hang up birds even bigger than itself, such 
as blackbirds and thrushes, as well as tits of 
several kinds, robins, and hedge-s2)arrows, while it 
will also occasionally seize young partridges and 
])heasants.” 

Though undeniably unmusical, the red-backed 
shrike is nevertheless able to imitate with 
considerable success the notes of other small 
birds, decoying them by this means within 
striking distance -an accomplishment shared also 
by other members of the Shrike Family. The 
present species is attractively clothed in a 
plumage varied wdth black, grey, rufous, and 
chestnut-brown, the last being the predomi- 
nating hue of the upper-parts; hence the name 
Red-backed Shrike. 

The habits of its congener, the Great Grey 
Shrike, are i)recisely similar. A caged specimen 
which had become very tame would take food 
from its captor’s hands. \Mien a bird was 
given it, the skull was invariably broken at once, 
after which, holding the body in its claws, the 
shrike would ]>roceed to tear it in jueces after the 
fashion of a hawk. Sometimes, instead, the (larcase 
would be forced through the bars of the cage — 

in lieu of thorns — and then pulled in pieces. 

Very different in appearance from the members of the Shrike Family are a group of 
l)Ossibly allied forms known as Wax-wincus. Of pleasing but sober (‘oloration, they are 
remarkable for certain curiou>» appendages to the inner quill-feathers, of a bright sealing-wax 
red colour, from which they derive their name : similar wax-like appendages occur also, some- 
times, on the tail-feathers. 

Breeding in the Arctic Circle, wax-wings occur in both the Old and New Worlds, though 
some species peculiar to the latter region lack the wax-like aj)pendages (;haracteristic of the 
majority of the species. Tliese birds are erratic in their movements, and large bands occasionally 
visit the British Islands during the autumn and winter, the eastern counties being usually the 
most favoured spots; but on the occasion of one of these immigrations, in the winter of 1872 , 
many were seen in the neighbourhood of the North of London. During the summer they feed 
on insects, but in autumn and winter on berries and fruit. At this time they become very fat 



J’liutohtf ir. Pitfjtnft] \Lf uihUm. 

llEKD-WAItBLEU. 

A common British bird, iirrivinj; in April, nnJ leaving agjiin in 
September. 
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YOT^XU TIIltUSH. 

Thin phot<»Bm])h bIiows the imuMined iicMt. 

the sfiring migrants, remaining to nest, 
and leaving again in tlie autumn. Some, 
as the Black-cap, WHiTixriiROAT, Chiff- 
(^HAFF, Garden-, Willow-, and Wood- 
U’ARBLERS, frequent woods, liedgerows, and 
gardens ; whilst others, as the SEDGE- 
and liEED-WARBLKRS, are found only 
near water affording sufficient shelter in 
the sha[)e of reed-bauks or osier-planta- 
tions. 

The Black-cap and Garden-warbler 
rank as songsters of no mean talent, being 
held second only to the nightingale. As 
if by common consent, the two former 
never clash, so that where black-caps are 
common there are few garden-warblers, and 
vice verm. ; 

Most of these birds build a typical 
cup-shaj)ed nest of dried grasses, lined 
with finer materials, and placed near the 
ground; but that of the Reed-w^arbler 
is a most beautiful structure, the dried 
grass of which it is made being woven 
around some three or four reed-stems, 
making it seem as if the latter had, in 
growing up, pierced the sides of the nest 


and are then captured and sold in large numbers 
for food in the Russian markets, and occasionally 
are sent over to London. 

Passing over a small group of comparatively 
uninteresting American birds known as “ Green- 
lets,” we come to the Warblers, a group which 
constitutes one of the largest families of birds of 
the Old World. The species included in this 
family vary greatly in their characters, so that 
it is by no means easy to give diagnostic char- 
acters, whereby they may be readily distinguished 
from the Fly-cat cl »ers on the one hand or the 
Tlirushes on the other. The Thrushes, however, 
as a group, may be distinguished from the 
Warblers by the (‘ircumstance that in the former 
the young have a distinctive s])otled jdiiinage, 
differing from that of the adults, whilt^ the 
young of the Warblers are not so marked, 
their plumage differing but little from that of 
their parents. 

IVIore than twenty species of warblers are 
included amongst British birds. Although some 
of them are but rare and accidental visitors to 
Britain, others are amongst the commonest of 





Photo by J. T. AVtfwartJ [BwkhamsUd. 

BLACKBIRD. 

Tha male and female are quite different one from another, and in this respect 
differ from the TbrUHhea, in which the aexett are alike. 



Thrushes and their Allies 


537 


in their course. The cujv-shaped hollow is very deep, so that 
when the supporting reeds are bowed low in the breeze the 
eggs rest perfectly safe. 

We must pass now to a consideration of the Thrush Tribe, 
which, as we have already hinted, are very closely allied to the 
Warblers. 

Birds like the CoxMmon Tiilirsii and the Blackbird are so 
foininon and so well known that they scarcely need comment 
here. The same ]>erha]>s is true of many otlier members of 
this group not ]»opularly associated with the Thrush Tribe; such 
are the Keimjreast. or Rolin Rkd-uueast, as it is more generally 
called, and the Niuiitingale. R'‘w birds have ins]>ired so many 
writers as the night iiigalt* ; it even holds a phi.ee in classical 
mythology. RndWsor Newton gives us one variant of a very 
common but ])retty story; “Rrocne and Philomela were the 
daughters of PiLiidion, King of Attica, wlio in return for warlike 
aid rendered him by Tereus, King of Daulis in Thrace, gave 
him the first -named in marriage. Uertuis, however, being 
enamoured of her sister, feigned that his wih^ was dead, and 
induced Philomela to takt‘ her jdace. On her discovering the 
truth, he cut out her t«)ngue to hin(h‘r Ikm* fr<»ni revealing bis 
deceit; but slie de[>icted hi*r sad story on a robe which she 
sent to Procne, and the two sisters then contrived a horrible 
revenge for the inlidtdity oF Tereus hy killing and serving to 
him at table his son Itys, Thereupon the gods interjw)sed, 
changing Tereus into a hoopoe, Procne into a swallow, 
and Philomela into a nightingale, while Jtys was restored 
to life as 
a j)hcasant, 

and Pandion (who had died of grief at. 
his daughters’ dishonour) as a bird of prey 
[the ospreyj.” 

A not infrequent error with regard 
to the re(l-br(*ast may be pointed out 
hen*. Many ]ieoi)le seem to hU])j»ose that 
the female is less brilliantly colour(*d than 
lier mate. As a matter of fact thi.- is not 
so ; w'hat are generally regarded as females 
of this s])ecies are the dull, spotted young, 
which, as we have already pointed <»ut, 
assume this peculiar livery throughout t he 
tribe. 

No less common in Britain, during 
the summer montlis at least, are the Whea’I- 
EARs, Stone-chats, Wnix-ciiA rs, and Red- 
starts. Small and prettily coloured sj)ech?s, 
these are all insect-eaters, and, with the 
excej)tion of the wheat -ears, lay blue egg«> 
deposited in somew’hat coarsely constructed 
nests, placed on or near the ground ; or 
in holes in ruins, trees, or walls, in the 
case of the red -starts ; or in burrows or 



Photo htj A. S. HioIIhioI tl‘ StmK. 

MmiTIMiAI.K, 

The BweetMt aud luMt rcuowiiKtl of :ill tho Hritiiili ■r>nKNteri. 
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ItOHIN. 

The .vuUTiK Tobin wruiH a UiMtlnot Iiv«ry, 
finite ilitt'oreiit from tiiai of ite |KiiviitH. 
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^ under ledges of rock, as among the wheat- 




ears, which lay w’hite eggs. 

The bird commonly known as the 
Hedge-sparrow is a close ally of the Thrush 

I-". ■ , 


A 

Family, having nothing to do with the 




‘ sparrows proper — which are finches — as its 

V , 



name would imply. 




Another nearly related form is the 

WM 



Dipper, or Water-ouzel. By no means 
brilliantly coloured, it is nevertheless an 


" exceedingly interesting bird, and one never 

^ away from mountain streams. The 

}{ ^ group has a wide distribution, occurring 

suitable localities in Europe, Asia, 
Rocky Mountains of America, and 
^ ^ ' extending from Colombia to Peru and 

Tucuinan. Squat in form, with rounded 
^ ^ wings and short tail, the ouzel seeks the 

greater part of its food on the bottom 
^ ^ ^ -jA . of swiftly running streams. It is every- 

P^/ / . ' \ • / where, writes Dr. Sharpe of the (*omrnoner of 

the two British species, a shy and watchful 
#/ ^'rd, and, exce])t in the breeding-season, 

mrnmmrnuiiammmmsm^ appears to be solitary. By i)atient watcliing 

Photu bij 0, WaUiiQugk WitmUr & i>ott\ [CbutUr, , -a • 

near the dipper’s haunts, however, it is 

STONK-CH\T * * 

, ‘ \ possible to observe the bird scudding over 

A rcAidont and gentirully distributed Britieh bird. \ . . n . i . 

the surface of the water with a rapid flight 
and a vigorous beating of the wings, something like that of a kingfisher, until it alights 
on a rock or large stone in the middle of the stream. Its white breast then stands out 
in bold relief, and, after pausing for a moment, the bird commences to edge to the side 
of the rock, and either walks deliberately into the water, or disapj^ears suddenly beneath the 
surface, seeking its food at the bottom of the stream, in the shape of larvie, caddis-worms, 
water-beetles, and small snails. 

The Wrens are probably near allies of the Dippers, The family includes a number of 
species of small birds, most largely rejiresented in the New World, but distributed widely over 
the Old W^orld also. Two occur in tiie British Islands: of these, one, the Common Wren, is 
found throughout Europe, and occurs also in Northern Africa, Asia Minor, and North Palestine ; 
whilst the other, tlie St. Kilda Wren, is only found on the island from which it takes 
its name. 






.4,‘ ^ I - 


\i/'^ 


PholubyQ, WatMmgk WiltHU.r & Hon \ 1 

STONK-CHAT. 

A rcAidont and geniirully distributed BritUh bird. 


Considerations of space comi)el us to pass over three or four families, of compamtively 
little interest to any save the scientific ornithologist, in favour of the Elv-catchers and 
Swallows. 

The former, in that the young are spotted, appear to evince some affinity to the Thrush 
Tribe, but they have bro^d and flat.ter bills than the latter, whilst the mouth is surrounded 
by more or less conspicuous bristles. They are entirely Old World forms, having their 
stronghold in Africa. 

Three species of fly-catcher occur in England, though only one, the Common or Spotted 
Fly-catcher, usually breeds in Great Britain, coming late in the sjiring from Africa. As its 
name implies, it feeds upon small insects, capturing them on the wing by sudden sallies, 
and returning immediately after to some perch, generally a garden-fence, or the bare bough of a 
tree. As a rule the prey is caught with a sudden dart, but sometimes only after a prolonged 
flight, when the bird will double and turn, as the necessity arises, with great skill. Its nest, 
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made of dry gniss and moss, 
lined with horse-hair and covered 
externally with spider-webs and 
lichens, is usually ]»laced in 
some sheltered ])(>sitiou, such as 
a crevice in the bark of a tree 
or in the cree})c*rs covering the 
trellis-work of a house ; and 
owing to tin* skilful way in which 
it is covered externally, so as 
to resemble its surroundings, is 
difficult to find. 

T h e S ^v A L L o w s and 
Martins const it ute an exceed- 
ingly well-defined gn)U]) of birds, 
and one which holds a con- 
spicuously liigh ]»lace in the 
regard of mankind, finding a 
welcome everywhere on account of the great benefits they confer by the removal of insect- 
pests in the shajje of the smaller gnats and flies. These, w(*re they not kc*pt in check 
by the Sw'allow Tribe, would render most parts of the W'orld uninluihiftible. Kandy seen 
upon the ground, save when procuring mud for the construction of their nests, the birds of 

this group are all ]M‘culiarly strong fliers, 
turning and twisting with the greatest 
s))eed and ]»recision. All have very short 
bosiks and wide mouths, long wings and 
tails, and small and weak f(‘et. 

A large nurnher build thedr nests of 
mild, collectc^d in small pidhds and ludd 
together by the secrcdioii of tla» salivary 
glands. These Ti(*sts are eommonly more 
or less (‘Up-shapc‘(l, and fastened under 
the eaves of dwelling-houses or other 
huildings, or jdaced on a convenient 
beam or othiT ledge. The Kkd-kI’MI’EI) 
Swallows and Kaikv Martins— species 
enjoying an enormous distribution, 
being found in India, Africa, Aim'rica, 
and Australia — build very large flask- 
shaped nctsts, having the entrance pro- 
duced into a fnrirnd often eight or 
nine inelies in length. Others, like the 
Sand-martin, excavate hmg tunnels, ter- 
minating in larger chambiTS, in the faces 
of sand-banks— a performance which must 
certainly be regardinj as wonderful, when 
one realises the feeble tmils with which 
tin* task of c*xcavating has to he jier- 

rnade by other birds, in one species this 
hole being itself Ixired within the burrow 
of the visciu'ha. 



COMMON WRCNS, WITH NEST BUILT IN PHEASANT’S SKELETON. 

In winter wrene have a cnetom of seekiDR some hole or other convenient Mhelter 
and huddlins toRether in small lurtiet* for the sake of warmth. 



Photu by y. 2'. Actt’JHctrt J I lb i kbam^U-U, 

A I'AIII OF WUKNS. 

Known nearly overy»\ here in EnKlatid iik tin* “ Kitty” or “ iTi'nity ’’ Wron. 
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All are more or less migratory in their habits, some covering enormous distances in 
journeying to and fro between their winter retreats and their summer breeding-places. Tlie 
Common Swallow and House-maktin, for example, leave the shores of Africa early in the 
spring, and distribute tlieinselves over Europe, thousands visiting the British Islands. After 
rearing in their respective breeding-places from two to three broods, they return with their 
oflFsi)ring before the rigours of winter set in to the African Continent. The routes and 

destinations of the swallow 
are now well known ; but as 
much cannot be said for the 
house-martin, whose winter 
(juaiters are as yet enshrouded 
in mystery. That they must 
be somewhere in Africa is all 
that can at present be said. 

Three species of tlie 
Swallow Tribe visit England 
regularly every year, and re- 
main to breed. These are the 
Common or Chimney-swallow, 
and the House-martin just 
referred to, and the little 

Sand-martin. In the two first mentioned the upper-parts are of a dark steel-blue colour 
with a metallic gloss, but they are, nevertheless, easily distinguished one from another, — since 
the swallow has a deeply forked tail, and a bright chestnut i)atch on the throat, with a 
similarly coloured band across the forehead; whilst the martin lacks the chestnut markings, and is 
pure white beneath, with a large white jiatch on the lower part of the back, and a l(*ss markedly 
forked tail. Furthermore, the legs of the martin are feathered down to the claws, wdiilst 
the feet of the swallow are bare. The sand-martin is a little greyish-brown bird, with white 
under-])arts. It is the earliest of the Swallow Tribe to arrive in Britjiin, and the first to dejiart. 



Photo bi/ J, T, Sarmanl 
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YOU NO SWALLOWS. 

For liiindredH of ycurn it. has Ijeon regarded ilh nioBt unlucky to kill a awalluw. 


LyRK-RIRDS and SCUUIJ-RIRDS. 

At the beginning of the a(;count of the Perching-birds it was stated that the group was 
divided into two sections, and that each of these was further sub-divided into two. With the 
Swallows the first sub-division of the first section ended ; the second we are to consider now in 
the very singular Lyre-birds and Scrub-birds of Australia. 

Rendered consjiicuous on account of the remarkable lyrate tail, from which the name is 
derived, the Lyre-birds, on closer acijuaintance, prove to be exceedingly interesting forms, 
though materials for a really complete biography of the three known sjiecies are not yet 
available. The males, it seems, are skilled mimics, reproducing the songs of other birds with 
great fidelity, this being especially true of the sjiecies known as Prince Albert’s Lyre-bird. 
During the court ing-season the males construct hillocks, to which they resort, to disjday their 
very beautiful and graceful tails, elevating them over the head, and drooping the wings after 
the fashion of a peacock, accompanying this display with certain spasmodic pecking and 
scratching actions. They are solitary birds, more than a ])air never being seen together, and 
even these are exceedingly difficult to approach, stratagem always being necessary. But a 
single egg is laid, which has the ai)pearance of being smeared with ink ; whilst the young 
bird differs from that of all other i)erching-bird8 in the thickness of its dowTiy covering and 
the great length of time in which it remains in the nest. The nest, made of sticks, moss, 
and fibres skilfully interwoven, and lined inside with the leaf of a tree-fern which resembles 
horse-hair, is a large domed structure, with a single aperture serving as an entrance. 

Lyre-birds are essentially ground-dwrellers, feeding upon insects, especially beetles and 
snails, and kee])ing to the wilder regions of the country. 
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The ScRUB-wiiD is an extremely interesting form, scientifically. Only the males are known 
at the present time, and these are dull-coloured birds of the size of a thrush. Of the female, 
eggs, and nest, we as yet know absolutely nothing. 

('llATTKKEUS, AnT-THRUSHES, BuOAD-BILLS, ETC. 

The second major division of the Perching-birds embnices a few forms of considerable 
interest. 

The grou]> of ('iiatterers includes sevend n^markable forms of very dixerse coloration, many 
representing the most gorgeous of all South American birds. 

One of the most remarkable is the UMimELLA-BlKl>. This bird is funereal in appeamnce, 
being clotlied in a ])luiiiage of deep black, with the head siiriiiouiited by a large, drooping, 
flaMopped crest, resembling in shape t lie familiar crest of certain varieties of the cmiary, whilst 
from the throat hangs a long lappet of feathers reaching neaily down to the feet. The female 
is duller than lier mate, and lacks the ]»eculiar phunes. Tlie uuihrella-bird is a forest^dwelling 
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The nesting habits of the Chatterers 
vary greatly, — some building nests of mud 
and twigs, which they fasten on jmyections 
of rock in damp caves; others simply lining 
holes in trees with dry grass. Some build 
a cup-shaped nest of lichens, others a simple 
platform of sticks, whilst some of the Thick- 
billed Chattereks hang large nests of 
leaves, plant-stalks, and wool from low 
branches, the entrance to the nest being 
from a hole in the side. The eggs vary 
in number among the different species 
from two to four, and in colour may be 
white, chocolate, pale salmon-coloured, or 
greenish blue, and are for the most part 
spotted. 

Closely allied to the Cocks-of-tho-rock 
are the Manakins, for the most part small 
and thick-set birds, and in many instances 
brilliantly coloured — at least in the case of 
the males. Some seventy species are known, 


i 

rhoto by J). U Aiouf/] | Mflhovme, 

VICTORIAN LYRE-BTUl). 

T.yrt*>bir(lH, which nre ulwi known to the colonietH hh " I’liuawiritB,* arc 
^reiit niiiiiiiw. 

all of which are confined to South America. They 
must be sought for, as a rule, in the forests or 
thick undergrowth of marshy jdaces. 

The Manakin l^ainily contains several species 
of considerable interest, on account of the peculiar 
modifications which certain of the quill-feathers 
of the males have undergone. In some species 
what are known as the secondary quill-feathers 
are peculiarly twisted, and have the shafts much 
thickened. With these modified feathers the 
birds are enabled, probably by clapjiing the 
wings and bringing the thickened feathers 
violently together, to make a sharp sound, which 
has been likened to the crack of a whip. Other 
species have the quill-feathers of the hand — ^the 
primaries, as they are called — similarly thickened, 
and they jirobably are also used to jiroduce 
sounds. 

One sjiecies is known as the Bailador, or 
Dancer, on account of a very remarkable habit 
which the males have of dancing. Two males, 
choosing some secluded sjiot, select a bare twig, 



Photo by If' Saville-Kfnt, F,Z,S.] [Mit/oi'd-oa^ika. 

TAIL OF AUSTRALIAN LYRK-BIUD. 

This ornamental tail ie worn only by thu iiuile. 
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and, taking up a position about a foot and a half apart, alternately jump about two feet in the 
air, and alight again on exactly the same sjn^t from which they sprang. With the regularity 
of clockwork one bird jumps up the instant the other alights, eaeh ])ird juTformiiig a musical 
accompaniment to the tune of “ to-le-do— to-le-do -to-le-do,” uttering the syllable “to** as he 
crouches to spring, ‘*le’* while in the air, and “do” as he alights; and this }>erforinance ap|iears 
to be kept up till the birds are exhausted. 

Some of the manakins are very beautifully coloured. One sj»eci(»s, for e xample, is black, 
with a blue mantle and a crimson crest; another, black, with orange-coloured check^i anel hmist 
and similarly coloured hand round tlie neck, green rump, and yellow abdomen. The females are 
generally duller in coloration. 

The Ant-tiikusues, or Pittas, are long-legged, short -tailcil hirils, of brilliant coloration, 
having their headquarters in the ISIalay Archipelago; but the faiiuly is represented in India, 

Australia, and W<*st. Africa. 

"I'h<‘sc birds an^ vcm'V shy and ex- 
ceedingly ditlicult to approach. One 
specit^s, the* large (iHodNn-TUUUsiI, is de 
s<*rihed by Wallace as one of the im)st 
beautiful birds of the Kast. Velvety 
black above', rt'lii'Vt'd by ]aire white', the 
shouldc'rs art' azurt'-hlue aiul the belly 
a vivid criinseai. 1'ln' nest, rt'calls, in 
the plan of its architt'ct ure, that of tiu' 
( )v(‘n-l>irds, ht'ing mort* or less globular 
in form, and having a latt'ral entranct'; 
it, is compost'd of twigs, rot»ls, hark, 
moss, It'avt's, anti grass, and is frcqni'ntly 
cemt'utt'tl with t*arlh. Tlit* t*ggs art' 
usually spotted, and have a ert'amy- white 
groiintl-colonr : thi» spots may he brown, 
reddish grey, or purplish hlack. 

The ciiritMiH Pi.ANT-crTTKUS of the 
te*m|)cratt‘ rt'gions of South America are 
nearly related to tht' (’hnttert'rs, though 
at one time it, was ht'lievt'tl they wen? 
allied to tht* Triit* Kinehes. ( kaist it ut ing 
hut a small family, the j>lant-eut1t‘rs art* 
remarkahle for tht*ir strangely sf*rrated 
beaks, tht* cutt ing-tftlges of wliieh are 
armed witli a serit's t>r jini* saw-like ft»(*t,h. 
This beak is used in cutting down plants ; and as these birds apiiear f<» ent tiown a great number 
in sheer wantonness, they are much disliked in the TieighhourlMHsi of gardens and plantatitais. 

Plant -cutters are not coii.spicut,»»is fnr the l>cauty of tlieir plumage, and havt* a harsh and 
grating voice. 

The WooD-IIEWTKS constitute a grouji of over sjiecies, all of whieh are Staith American. 
They are for the most part small tinti dull-<*olt»nretl birds, but rievt*rtlielt»HS of c<inHid(*ral»le 
interest on account of their iiest/-buildirig habits, 'the most remarkable members of the family 
in this respect are three si)ecies of ( )ven-i«ki>.s. 1*hese construct, a massive rM*st of mud, 
bearing a more or less fanciful resemblance to a baker's oven; hence tlie name ()v(*n-bird. 
Roughly globular in shape, its walls are of great tliickriess, and to prevent ermdving hair and 
grass-fibres are intermixed with tlie mud ; the interior is gained througli a small hole on 
one side of the nest, which leads into a passage terminating in a charrilwr containing the 
®ggs, which are laid ui)on a bed of grass. Strangely enough, the bird seeks tlie most exposed 
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situations, placing its nest on branches, in the forks of trees, on i)osts, rocks, or house-tops. 
Another species, known to the Spaniards as the Casarita, or Little House-builder, builds its 
nest at the boltoin of a narrow cylindrical hole, which is said to extend horizontally under- 
ground for nearly six feet. Other sjjecies build nests of sticks and twigs or of grass, which 
are divided into chambers after the fashion of the mud nest of the oven-bird, the inner 
chamber being lined with wool and feathers. 

The variation in the form, habits, and coloration of these birds is very great, some 
recalling the Woodi)eckers and Tree-creepers, others the Titmice. 

Tlie family of the Tyrant Fly-catchkrs, though numbering some 400 species, is less 
interesting, or rather contains few’er peculiar forms, than the Manakin Family. The tyrant 
fly-catchers are American birds, and represent the fly-catchers of the Old World. One of the 
best knowm is the King-bird, wiiioh is renowned rather for its pugnacious disi^osition than for 
beauty of iduinage. 

The Crested Tyrant-bird has a curious habit of lining its nest with the cast-oflf skins of 
snakes, a habit which has caused a great 
deal of discomfort both to juvenile as well 
as adult egg-collcctors, who, recognising 
the skill by tlie touch, have hurriedly with- 
drawm the hand, lest the owner of the 
cast-off coat should be in the vicinity. 

All the tyrant-birds are active and 
restless in their habil s, and frequent marsliy 
districts, sitting alone, perched on the dead 
branches of trees or bushes, whence they 
dart fortli like the Old World fly-catchers 
on their prey. Collie species, however, 
frequent bare plains ; others, also ground- 
dwellers, associate occasionally in flocks. 

Though the prey, W'hich consists 
chiefly of insects, is, as a rule, captured 
on the wing, it is not invariably so. One 
Bjiecies, for exainjile, ]x)unces down on 
crawiing beetles, grasps them in its claws, 
and eats them on the ground. Some other 
species eat mi(?e, young birds, snakes, frogs, 
fishes, spiders, and worms, the larger 
victims being beaten on a branch to kill them. One or two species will eat seeds and berries. 

The nest is often domed, and skilfully felted with moss, lichens, and spider-webs. 

The Broad-bills are the sole representatives of the final sub-division of the Perching- 
birds. After the brilliant coloration, the next most striking feature is the great breadth of 
the bill. Their range is very limited, extending from the low’er spurs of the Himalaya, 
through Burma and Siam, to Sumatra, Borneo, and Java. They seek the seclusion of forests 
in the neighbourhood of water, exhibiting great partiality for the banks of rivers and lakes, 
and feeding on worms and irtsects, many of the latter being captured on the wing. 

The nest of the broad-bill is a large and not very neat structure, oval in shape, with an 
entrance near the top, which is often protected with an overhanging roof. It is generally 
susj)ended from a low branch or plants near the water, and made of twigs, roots, and leaves, 
and lined with finer materials. PVom three to five eggs are laid. 

With these birds, probably the most primitive of the Perching-birds, this section ends. 
Many forms have inevitably been crowded out, whilst others have been but briefly noticed ; 
neveitheless, all the really important groups have been more or less completely described, and 
in the majority of cases well illustrated. 
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COCK-OF-TllE-ROCK. 

The cock-i)M.he-rock \» ii South Atnoricjin of Kr»iTp;eouj» coloration. 







BOOK III. REPTILES AKD AMPIIIBIAKS. 


BY W. 8AVILLE-KENT, F.L.S., P.Z.8, 


REPTl LES. 


mm 




CHAPTER I. 

CROCODILES ASD ALLIGATORS. 

T he Reptile Glass, as defined by inodoni scientific liinitntions, includes among the living 
animals of the world the several groups of the Crococlih‘s, the Tortoises and Turtli^s, the 
Tuatera, the Lizards, and the Snakes. In the popular luind the Frogs and Ttwuls, and 
the Newts and Salamanders, are often held to belong to the same main section; but these, 
ns hereafter shown, claim, as Amphibians, an independent jsisition of eipiivahmi rank and value. 
In bygone geological ages the Reptile Glass embraced a consid(‘rai)ly larger number of groups; 
some of the members, such as the extinct. Dinosaurs, coiu])rised titanic monsters from (U) to 80 
feet in length. The Crocodiles and Alligators of the j^resent day are the ordy living reptiles 
which in any way ai)proach the extinct Saurians in their dimensions, or assist us in some 
small measure to realise their unwieldy forms and bulk. 

The members of the Crocodile Order, which, in wldition to the Alligators, includes also 
tlie (Caimans and so-cralled Gavials or Garials, agree with one another in the more or less 
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YOUNG BKOAD-SXOIJTKI) CKOCODI LE. 


A iiativH «f Went Africa, rt'tiiarkiible for the exirctni; shorinoKH anil preat breiulth of iti* nozzle. 


and the feet are more or ■ -■' "— 

less webbed. The most strik- 
ing of its structural adai)ta- 
tions is, however, associated 
with the formation of the » 

creature’s skull. The manner ^ 

in which a crocodile or alii- . 

gator contrives to breathe or to ^ " 

save itself from asphyxiation, ^ ^ 

when opening and shutting . . . ^ ,91^!^ 

its mouth under water, as 

it may often be observed to 

do in the Kegent’s Park WkI9 < ■ ' ' 

Menagerie, is a common 

source of wonderment to the ^ 

onlooker. This seemingly ^ i 

difficult feat is compassed 

by virtue of the posterior ^ f '* ^ 

nostrils, or breath ing-iiassages, _= : ^ 

i . i r 1 1 • Ai Photo hp n\ P, DamtOt F.Z.S.] \J{if/nfV» Park. 

being set so far back in the 

1.1 YOUNG BUOAD-SXOUTKI) CIIOCODI I.E. 

skull, and being SO completely . . 

, A native Ilf Went Africa, n‘tiiarkiil>le for the extrcnii; sliorinoKH anil praat breiulth of iti* nozzle. 

cut on from tlie mouth-cavity 

by siiecially developed bones of the palate, that they have no intercommunication wit.h 
the mouth. It is this mechanism which enables a crocodile to seize and hold an animal 
underneath the water between its o])en jaws until it is drowned. Special valves at the 
back of the mouth prevent any water running down the creature’s throat, while it is able 
itself to breathe unrestrainedly by allowing just the tij) of its elongated snout, with the anterior 
nostril-apertures, to remain above the water’s surface. In many species a conspi(*uous knob- 
like bony excrescence is developed at the extremity of the snout, by which the nostril-oiienings 
are raised turret-wise above the surface of the water. The eyes also being usually elevated 

above the level of the 
creature’s head, the crocodile 
is able to ai)])roach its floating 
or bank-side jirey practically 
^ uniierceived, its huge body, 

^ \ . limbs, and even the head, 

^ ^ ^ with the exception of the 

^ nose and eyes, being totally 
/ i V V i submerged. 

\ i - Although capable of 

^ moving with great activity 

in the water, crocodiles and 

- ^ their allies are usually ac- 

' ^ ^ . counted sluggish and slow 

rX . movers on the land. Seen 

^ basking in the sun, as is 

their wont, by the hour 
o ' together on some sand-bank, 

or creeping lazily thereon 
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A DEAD CROCODILE, ^ lentil 

A timti-eating individual. This jiurticular animal has just been shot. The natives in the back- COnclusion is natural. The 

ground give a good idea of its aiae—little less than 20 feet long. Celerity, howeVCr, wiill whicll 
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A DEAD CROCODILE, 

A man-eating individual. This jiarticular animal has Just been shot. The natives in the back- 
ground give a g^ idea of its aiae— little less than 20 feet long. 
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even a huge 25-footer, as witnessed by tlie writer in the Nimnaii Kiver, North Queensland, 
will make tracks for and hurl itself into the water, if disturlvd during its iniddav siesta by 
the near impact of a rifle-bullet, is a rc\elatit»n. t'nK’odiles, moreover, as niight Im* inlened 
from the slit-like contour of tlie eye-puj»il. as shown by dayliglit, are to a large extent 
nocturnal, displaying their greatest activity, and hung in tlie habit ol travelling long distances 
along and aw’ay from the river-banks in search of fooil, or in connection with their migraUiry 
or mating instincts, under the cov(t of darkness. 

Of all living animals the croc(Hlile and its allies are probably eipiijijM'd most i*tlicienll\ 
for both defence and aggression. The thick, horny shiidils, (piadrangular on the back, tail, and 
under-surface, and adapted in shape and size to cover thi‘ head, limbs, and sides, eonstitute 
an almost impenetrable cuirass. As weajM>ns of offence the Itirmiilahh* array oi trenchant tetd i, 
with wliicli the powerful jaws are armed, have not alone to b<* reckomnl with hy the \ictim 
assailed. The crocodile’s limbs and claws are relutivtdy weak, and inea^iable of aggn*ssi\e 
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mischief; but in the long, <omi.r.s.o,.d, muscular Uil Ihe re, .tile iKstsesseB a lerrihly eff, active 
weapon, wherewith, with one swif(, unexi^eted si.h-stroke, ,< w.l swee,, a smaller anunal ,n o 
the waW ordeal a blow of sufficient ,K,wer to fell or disable a man or *l"'« 

well-nigh invulnerable, and cogni.s...f of its marvellous i-ower of jaw and lad, a fu l-grown 
crocodile will not hesitate to try <o,Hhisions with even such ,missant mluTsaries as the Istar, 
the tiger, and other large carnivora, when they a,.pr«ich the rivers brink to drink. Not 
infrequently, too, the croeodile come.< off the vielor in tliese eoi.tesls ; while, as somet.ii.ms 
hapi^ns, b«.th of the well-matched foes are found deiul side by side at the waters edge he 
dread in which crocwliles are held by the natives of tro,.i<-al ermutries, and ll.e heavy toll tb.y 
levy upon the riverside iK>pulation, and more es,K-cially Ihe women-fo k iri llie.r aecustome. 
avLtiL of water-carrving or laundry work, are t,x. familiar to neisl dissertation, lienee it 
is that in every country, excepting those ,«rticuhir l.K-ations wl.era the creature is a subject of 
misguided vene^ion or fetish worshijN it may lie said that ev.-ry mans hand is against them, 
and the enmitv most cotdiallv reciprocated. 

All the Members of the Crocodile Family pnqxigate hy egg-prorluetion. Tlie eggs are 
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relatively small in size, those of the largest species not exceeding that of a goose in 
dimensions. In shape they are more or less symmetrically ovate, and encased with a hard, 
white shell. In the case of the crocodile, the female selects a suitable dry sand-bank near 
the river’s edge, in which it excavates a hole of about 2 feet deep, and, having deposited 
from twenty to sixty eggs therein, mounts guard over them, sleeping on top of the nest by 
day, until the young are hatched. Witli the alligator, the site chosen for the nest is more 
usually among buslies or reeds at some distance from the water, and the eggs, which may 
be laid to the number of over 100, are covered over with leaves and vegetable debris, whose 
decomposition engenders the heat recjuired for their successful incubation. In both instances 
the parent jealously guards the nest and repels all intruders until tlie eggs are hatched, and 
ultimately conducts the young ones to the water, where they soon learn to shift for themselves. 
Numbers of them, nevertheless, in their young and weak state, fall victims to vultures, hawks, 
ichneumons, and all manner of birds and beasts of prey. From their birth the little saurians 
are most vicious and irascible in disj)osition, hissing and snapjnng at or laying hold with bull-dog 
tenacity of a finger or other seizable object that may be held towards them. From their 
earliest days also they are eminently aggressive and carnivorous. Contenting themselves at 
first with flies and other insects, they speedily extend their attentions to frogs, lizards, fish, or 

any small animals which frequent 
the marshes and river-banks; and 
finally, with their concurrently in- 
creased appetites and dimensions, 
requisition such larger prey as 
sheep, goats, deer, horses, and, as 
before mentioned, even the human 
species, if they can steal a march 
on them unawares. Crocodiles 
are i)rovided with relatively small 
gullets, and are necessarily in- 
capable of swallowing any prey 
whole wdiich is of large dimensions. 
Accordingly any big quarry which 
is seized and dragged into the river 
is disposed of piecemeal, the reptile 
rending the carcase in fragments 
with the aid of its ten-ible teeth and side- wren (ihes of its ponderous body. 

Of crocodiles i)ro])er, as distinguished from alligators, there arc some dozen known species. 
From their last-named near allies they are distinguislied by the entire absence of the 
supi)leinentary bony armature which in most alligators underlies the outer liorny cuirass on 
the under surface of the body. A more essential distinction is associated with the character 
of the teeth. The upi)er and lower teeth of the crocodile interlock, and tlie fourth lower 
canine-like tooth is received into a notch in the side of the upper jaw, and is consequently 
more or less visible when the mouth is closed. Jn the alligators, on the other hand, this 
tusk-like tooth tits into a pit-like excavation in the upper jaw’, and is invisible when 
the mouth is shut. 

The Tuue Crocodiles ai*e found in the tropical regions of Africa, Asia, Australasia, tuid 
Central America. The largest is undoubtedly the estuarine species, ranging from the eastern 
shores of India, through the Malay region, to North and East Australia, New Guinea, and 
the Fiji Islands. This wide range is a natural concomitant of their brackish- and salt-water 
proclivities. Individuals of the species are, in fact, not infrequently met with floating on the 
sea at some considerable distance from the land. An example of this estuarine 8j)ecies has 
been recorded which measured no less than 33 feet, while a length of 20 feet and over is by 
no means of uncommon occurrence. 
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cnOCODlLES AXD ALLIOATOllS, WITH YOUNG. 

NotvritliatamVing their provorliiallj iraMrililediaiMmitinns, theiu! rfptileK, of all ngcn and dinienHioriH, 
lierd togctlier on tla; iiiont aniialiln tenue. 


The method adopted in 
Queensland and North 
Australia for capturing these 
destructive monsters is that 
of a running noose, so at- 
tached to a suitably flexible 
mangrove-tree growing in the 
vicinity of its nocturnal runs 
as to constitute a gigantic 
spring-traj). A dead carcase 
or other suitable bait is added 
to lure the animal to its 
doom. The crocodiles thus 
caught are alive and uninjured, 
and can be dispatched or 
reserved for menagerie exhi- 
bition. A somewhat amusing 
incident attended the trans- 
port of a “ reprieved ” cajitive 
by steamship from (bairns to 
Brisbane, Qin^ensland, a few 
years sint‘e. In the dead of 


night, when all but the watch and engineer had retired to rest (they have to anchor and lay-to 
at night in the (xreat Barrier Beef channels), the saurian managed to free himself from his 
bonds, and started on a voyage of discovery around the decks. Arriving at the stoke-hold, he 
either incontinently stumbled into it, or descended of malice prepense^ sniffing the chance of 
a supper or a good joke at the engineer’s expense. Anyway, the engineer was aroused from his 
peaceful dozings with the impression that the last day of reckoning bad arrived, and, rushing 
up the hatchway, awakened the whole ship’s strength with his franlh; outcries. 

The Nilk Croc:oi)ILE, the most familiar form in European menageries, and once abundant 
throughout Egyjit to the Nile’s delta, has now retired to the upper reaches of that great 
river. It never attains to the dimensions of the estuarine form. By the ancient Egyptians, 
as is well known, this sjiecies 
was pampered and worshipped 
with divine honours while 


living, and after death em- 
balmed and preserved in the 
catacombs. 

Other noteworthy croco- 
diles, of which space will allow 
only of the mention of their 
names, are the American or 
Orinoco Crocodile, and the 
IjONG-sxouted Crocodilp: of 
West Africa, which distantly 
approach io the hONG^ 
SNOUTED Gavial or Gahial 
of India, in which the snout 
is elongated in a beak-like 
iTmnner, and armed with close 
rows of long, recurved teeth, 
B\>ecia\\y adapted for its ex- 
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clusively fish-eating propensities. 

Full-grown examples of the gavial 
may attain to a length of 20 feet. 

The Typical or Mississippi 
Alligator is, as its name denotes, 
a Nortli American form, liaving 
the modified dental and other 
structural details previously referred 
to, but otherwise in size and its 
aggressively destructive habits 
nearly corresponding with the 
Oriental crocodile. A second 
s])ecies of alligator is found in 
China. 

In the tropical South American 
rivers the place of the alligator 
is occujiied by the Caimans, some 
of which attain to huge ])ro- 
portions, and are distinguished 
from the former by tlie gr('ater 
development of the bony armature 
of both their back and under- 
surface, and by certain essential, 
but to the lay reader obscure, 
inodificatioTis of the skull. An 
example of the CtHEat Caiman once 
did duty as a riding-horse to the 
naturalist Waterton, as all those 
fiiiniliar with his book of travels 
will remember. 

The habits of the caiman 

differ soinewliaf locally. From the main stream of the I^)wer Amazon they arc 
of migrating in the dry season to the inland ]KKds and ilocaled forests. Jn tla^ middh* districts 
of the same river, where the drought is excessive an^l i>rolracted, the cairmins are addict cmI to 
burying themselves in the mud till the rains return; while in the nj>]s‘r n^aclies of the 
Amazon, where the droughts an^ not prolonged, the caimans are piTennially jnvsent. 'I'he 
eggs of these reptiles are much esteemed for food by the natives of Dutch (luiana. 
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CHAPTER II. 

TORTOISES AND TURTLES. 

T he order of the Cheloniims, including the Tortoises, Turtles, and T<Traiiins, wit.li t.licir 
allies, constitutes one of the most distinct and readily defined groups of the lieplile 
Class. Tlie more or less comjilete bony shell, or cara|«ice, which (*n<‘ases the Iswly, and 
into which both head and limbs oin in many cases lie compU-tely retnwted seisimtes these, 
reptiles very widely from the other orders. In some resiK^cts cerPiin detads of the skii l- 
structure assimilate them to the (Wiles; but here again there is an er.fire absenee of the 
rows of formidable teeth, the upiier and lower jaws lieing sharply isnnU. , cowered with h«.ri., 
and thus converted into a trencfiant beak. The two leading groiij.s of the lortoisc's and the 
Turtles are distinctly sej^mfed, by tfie respective conformation of their limbs, for a terresfrial 
or aquatic existence. The Tortoises have normal walking-legs, with foes anri, in most instances, 
claws, fitting them for walking on the land or burrowing into the earth. In the 7’rue Turtles 
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tliese limbs tsi];e the form of flattened paddles, and in no 
instance are more than two of the toes i)rovided with claws. 

The Toutoises jire snb-divided by zoologists into 
some six or eight subordinate groups or families, for 
the most part, distinguished by the respective modifi- 
cations of their protective sliells. This shell in all 
tortoises and turtles consists of two essential elements — 
the upper or back casing, known as the “carapace,’^ 
and the under one, or so-called “jdastron,” which 
covers the ventral surface. In some forms these two 
elements are comi)letely welded into one another, forming 
a continuous box-like shell; in others they are more or 
less separate ; w'hile in yet another series the lower 
shell is rudimentary. These distinctions have been 
found to constitute a convenient basis for classification. 

In the Tui’E Land-toutoisks, which invite first 
attention, the up])er and lower shells are completely 
united in a box-like form, and the neck, bent in the 
form of the letter S, ean be completely retracted within 
it. The limbs ai*c club-shaped, covered with horny 
scales or tubercles, and adapted for walking, the toes 
being unwebbed, and provided w’ith strong claw-like nails. 

Pre-eminent among this typical terrestrial series 
come the huge Giant or ELEPiiANT-'roKTOiSES, formerly 
abundant, as their fossil remains indicate, in Southern 
Europe, India, and North and South America, and now 
rej)resented only in the isolated oceanic islands of Aldabra, 
off JNladagascar, the Seychelles, and the Galapagos groujjs. 
Even within historic times they were very abundant in 
the islands of JIauritius and Eodrigues ; but their huge size and lethargic habits, combined 
with their esculent qualities, have brought about their extermination. Those remaining in 
the islands mentioned are now so reduced in numbers that, there is a possibility of their 
becoming extinct at an early date, and this notwithstanding the strenuous endeavours that 
are being made to save them. A large percentage of 
the small residue of these giant Cheloiiians have been 
trans])orted from their island homes and ])resented to the 
London ZoologiccTl (iardens, where they are now comforhibly 
housed. 

All instructive idea of the aspect and relative dimen- 
sions of these giant tortoises may be obtained by a refer- 
ence to i>age vii of the First Volume, in which one of 
these Cheloiiians is showTi to be ecjual in size and strength 
to carrying a human rider. It is recorded tliat these 
leptiles were so abundant in the island of Eodrigues in 
1691 that one might count his many as 3,000 of them in 
a single flock, and walk for over 100 paces upon their 
backs. All of these giant tortoises, as obtained from 
sejmrate island groups, or islets of the groups, exhibit 
characteristic dififerences, indicating the length of time 
they have been separated from one another. The 
age to which these giant tortoises attain is altogether 
]>henomenal. One example at Port Louis, Mauritius, 
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EITKOPEAN TORTOISli. 

A toitoise's tihull, or curajMce, constiitites u portable 
house, whurein tbo animal can entirely withdraw fur 
aholter in iutleiueni weather, or when attacked by 
onemieH. 
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ASIATIC TOUTOISES. 

A tortoiMe, like a turtle, turned over on its back, ivi»rc- 
HentH otic of the luoMt lielpletM of living animals. 
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originally brought from the Seychelles, is definitely known to have lived for over 130 years 
from the date of its transportation. It is stated to have been of large size when imported; 
and as these animals are notoriously slow growers, another couple of centuries may he safely 
added to its life-span. The Galapagos Islands down to re(*eiit times have produced the greater 
number of species of these tortoises, the carapiu*e of the largest of these not infrequently 
measuring as much as 4 feet in direct length, and the weight of such an animal being 
over 400 lbs. 

Higlily interesting details concerning the Galapagos giant tortoises and their habits are 
contained in Darwin’s “Voyage of the Beagle.” At the time of that illustrious naturalist’s 
visit they were still very abundant in the islands. He remarked that they aboiauled in both 
the higher and dam]ier and the lower and arid districts, but gave ])reference to the former. 



Photo bff S. 0. Pa;/v^' if’ ^So/^ f-ft pfriumion qf thv Jloa. WaiU f Jtnlfmdntd. 
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and wallowing in the mud. In the larger islands, wliem wells and s|.nngs existed m the 

r«M l«l to ll.Hr aw I., ll» oU.r 

Siianish navigators. When rati!' of ‘Sty yards 

at‘’hour-onryL'‘^r minuteror four miles la-r day! During the breediiig-Heason the larger 
an Hour one yart p K*.llfi\viTicr*» that can 1 m^ heard for a coriHiderable distance. 



554 


The Living Animals of the World 

. U m-kr dwiis them indiscriminately in any crevice or depression 

. whew the gwm . .1 as in all tortoises, and somewhat 


again, or, wnere we gwunu - x 

encoantered. The eggs are white, spherical, and 


exceed those of a Len in bulk. ♦^rfoises of the Galamgos Islands is the small and 

The very antithesis of the giant 1 " hand-ba-rows in the I^ondon streets. 


femiliar GsKCiiN Tortoise, frequently exposed for sa 
and acquired by the unsophisticated suburban resident 


as a quaint but not altogether 



and acquired by tbe unso nisucmeu vecretarian, and with epicurean 

estimable garden pet Like the majority of tortoises, this is =» 

tastes that will guide it instinctively to select your choicest lettuces g , 

horticultural triumphs for the delectation of its fastidious appetite. The Grecian tortoise rarely 
exceeds inches in length, and is abundant throughout houth-eastern Europe, ^ ici y, a y, 
and the Grecian Archipelago, extending thence to Syria. In Algeria an almost identical 
tortoise occurs which grows to the greater length of 9 inches; while Greece jiroduces yet a 
third form, the so-called Makgined Tortoise, which attains the greater length of 11 inches, 
and is distinguished by the colour of the carapace usually being black, with a small sj)Ot of 
yellow on each shield-like plate. All three of the foregoing species are collectively irnj)orted 
by shiploads for sale in England, and it would be interesting to know what fate befalls 

them. In Greece and Sicily they are 
. regularly placed on the market as an 

article of food, Wlien acclimatised in 
England, and even in tlieir warmer native 
country, these Grecian tortoises bury them- 
selves in the earth and liibeniate during 
the cold winter months. 

Next to the typical Land-tortoises 
the so-called Hinged Tortoises demand 
brief notice. The sevcml members of 
this little grouj) are denizens of tropical 
Africa, and notable for the cin'umstance 
that the hinder portion of their cara])ace 
is united with the anterior one by a 
movable ligamentous hinge. As a result 
of this peculiarity the animal, when 
retracted within its shell, can entirely 
close up the liinder aperture. None of 
these forms exceed a length of 9 inches. 

In another group, distinguished by the title of Box-tohtoisks, a ligamentous hinge is 
developed across the centre of the low’er shell, or plastron, which, being freely movable with 
relation to the upper shell, enables the animal, when retracted, to comjdetely close uj) both 
the anterior and posterior carapace aiiertures. The box-tx)rtoise8 are natives of the South- 
eastern United States and Mexico, and, in addition to the foregoing structural peculiarity, 
are distinguished by the high or vaulted contour of their carajmee. In some the toes are 
slightly webbed, and their habits are mainly carnivorous, indicating affinity with the flesh- 
eating and essentially aquatic Terrapins. 

Between the two, however, have been intercalated a little grou]), known as the Pt)Ni)- 
TORTOLSES, one s]>ecies of which is found in Southern Europe, and a nearly allied one in 
North America. These pond-tortoises are distinguished by the smooth and de])ressed form ^ 
of the cara|)ace; the toes are fully webbed, fitting them for an aquatic life; while a 
ligamentous hinge, separating the anterior and jwsterior moieties of the plastron, enables 
them to cover in and protect their retracted head and limbs, after the manner of the Box- 
tortoises. The carapace of the European pond-tortoise does not exceed inches in length, 
and is usually dark brown or black, ornamented with yellow dots or radiating streaks. This 
sjjecies inhabits both ponds and running water, and during the daytime creeps out on the banks, 
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like the Crocodiles, to bask in the sun. As with the Crocodiles, however, the daytime does 
not represent the j)eriod of its greatest activity, this being during the night. The pond- 
tortoises are highly esteemed for the table in the countries where they are indigenous. 

The Truk Terrapins are all tortoises of essentially aquatic habits, differing, however, from 
the water-frequenting Pond- tortoises, last referred to, in that they have no ligamentous hinge 
providing for the herinetical closure of the carapace apertures. The caraj>ace and plastron, 
moreover, are firmly united by bone, so that the two form conjointly a rigid, continuous shell. 

as in that of the typical Ijaiid- 
tortoises. The terrapins are widely 
distributed, being found in North 
America, Japan, Chiiiti, the l^ersian 
(iiilf, Spain, and North-west Africa. 
Terrajnn ranks highly as a table 
delicacy in the United States. The 
real Diamond-backed species, however, 
is now becoming very scarce, the 
supply not being ecjual to the 
demand, and many inferior varieties 
being substituted in its place. The 
fishing” for these terrapins is 
mainly prosecuted during the autumn 
months, when the reptiles become 
dormant, and are easily discovered 
and secured by probing the mud with 
sticks. The female terrapin, or “ cow,” 
as it is designated, is considered the 
greater delicacy, the eggs, to the 
number of twenty or thirty, usually 
found inside its body, being the de 
Tignewr garnishing of the dainty 
dish. The diamond-terrapin rarely exceeds a length of 7 inches; but some of the inferior 
varieties, or ‘‘Sliders,” as they are termed, are of much larger dimensions, and may weigh 
as much as 4 lbs. 

From an aesthetic standpoint the Painted Terrapin undoubtedly bears the ])alm. Its 
smooth, depressed carapa(*e is not more than 6 inches long, and its ground-colour is usually 
a dark olive-green, yellow lines bordering its comi)onent central shields; the small marginal 
shields are sometimes almost crimson with black markings, and the “ bridge ” uniting the 
carapace and plastron exhibits the same brilliant coloration. The soft skin of the head, neck, 
and other exposed jmrts have yellow and red bands on a brown or blackish ground-colour. 
This beautiful little terrapin, which is a s])ecial favourite for aejuariums, is a native of Eastern 
North America. 

Passing the small and not peculiarly conspicuous group of the American Mud-terrapins, 
we arrive at the very distinctly differentiated family of the Snappers, Snapping-turtles, or 
Alligator-terrapins, as they are variously called. These likewise are exclusively confined 
in their present-day distribution to the New World, though in former ages allied species 
inhabited Eurojie. The alligator terrapins are characterised by the relatively small size of‘ 
the carajMice, within which the animal is unable to completely retract its head and limbs, as 
in the preceding tyi)es. The head is relatively large, and armed with a formidable hooked 
beak ; while the tail greatly exceeds in relative length that of any of the ordinary tortoises 
or terrapins, and is scaly and crested somewhat like that of a crocodile along its upper ridge, 
and has horny plates on the under-surface. Their jxipular name has, in fact, been conferred 
upon these Chelonians on the strength of their presenting the aspect to no inconsiderable 
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extent of an alligator’s body, to which the caraimce of an oi*diiiary terrapin has been united. 
The common alligator-terrapin, or siiapping-turtle, is among aquatic Chelonians an animal of 
considerable size. The earai)ace alone may be as much or inon* than 20 inches long, and to 
this have to be added the thick head and neck atid elongated tail, which, taken together, are 
of almost similar dimensions. 

A second (dosely related member of this family, known by the name of Tkmmikck’s Snappkk, 
attains to yet longer projiortions, and is the largest known river-tortoist‘. Tlie cnra])ac© in 
this species may measure over 2 feet in length, and has three strongly marked longitudinal 
ridges. The head is relatively larger and the tail somewhat shorter than in the ]»n‘ceding 
species. It is a denizen of the southern districts of the United States, being met wiili in 
Texas, Florida, and as far nortli as tlie Missouri. 

The habits of the two species are stated to be id<*ntical. Both of them frequent the 
rivers and swamps of the areas indicated, jireferring the waters that have a muddy bottom, 
and in some localiti(*s occurring in vast numbers. As a ruk they prefer lying in deeji water 
near the centre t>f tlu^ river or swanqi tliov inhabit, but they idso occarionaby ascend to 
the surface and float in midstream with out si niched n(‘cks. Like otluM* wat er-tort oises, they 
come on land to find suitable locations for deiMJsiting tluur eggs. Tlie name ol biuqipers, 
cominoiily applied to tliese tortoises, bears reference to tlieir invtderate habit of snapping 
and biting viciously at everything placed within their reach. Even from the egg the young 
of Temminek’s species is wont to disjday this trait. The animals are somewhat esteemed for 
food, and are consequently caught for the mark<‘t. Tliey w'ill take almost, any bait, but 
manifest a ]iredileclion for fish. (Vmsiderable caution has necessarily t.o Ik» exercist^ in 
dealing with them in the boats, and it is a common custom to decapitate thi*m immediately 
they are hauled on board, otherwise they are capaljle of inflicting the most terrible wournls 
with their powerful cutting beaks on the jiersons of all or any wrho may remain within their 
reach. Bathing in waters tenanted by the pugnacious and distinctly aggressive snaiqiers is 
a risky jiroceeding, and many cases of serious injuries that have hapiiened to incautious 

adventurers in this direction have been recorded. 

Tlie food of both the alligator tind Temminck’s snapper consists mainly of hsh, and where 
common these tortoises innst be ninked among the most potent ngen(‘ies in denuding the rivers 
and lakes of their finny denizens. Not content with fish, the larger examples Imve been known 
to drag under water and 
devour such large w’ater- 
fowl as ducks, and even 
geese. It is stated that 
the sna])pcrs exhibit a 
suri>rising amount of 
agility in the w'ater, and 
swim after and ca})ture 
the fish on which tliey 
feed. Such a feat seems 
scarcely credible of a 
bulky adult individual, 
while, moreover, it is 
provided with a remark- 
able and effective ada[)ta- 
tion for taking its jirey 
by stratagem. A very 
fine example of Tem- 
minck’s snapper was for 
many years confined in 
a tank in the Keptile- 
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house in the Regent’s Park Zoological Gardens. It usually lay ])rone at the bottom of 
its tank, giving little or no signs of life throughout the day, but was wont to disjday 
more activity and to move about its tank at night. At times, when ready for a fresh 
food-supply, it was observed that it would lie motionless as a stone, as usual, but with its 
mouth o^ien to its widest gape. This attitude it would maintain for several hours together. 
The singularity of this action was that the gH])ing jaws dis})layed to view two elongate 
worm-like structures, which sprang close to one another from the floor of the mouth just 
within its entrance. These worm-like appendages were continually writhing to and fro, and 
presented in both asjiect and movements a most remarkable resemblance to actual living 
worms. With this naturally provided decoy for fish there can be no need for the snapper to 

exhaust its energies in the strenuous 
pursuit of its quarry. To make the 
delusion complete, the head, neck, 
and chin of Temminck’s snaj)per are 
decorated with small lobular or leaf- 
like membranous appendages resem- 
bling sponges or acjuatic vegetation. 
The solid grey-brown triangular head 
of the animal itstdf niiglit easily be 
mistaken for a ]>icce of rock, and 
thus decorated with seemingly 
natural growtlis the unwary fish come 
browsing along it-, rush u])on the 
wriggling w'orms at the entrance of 
the cavernous chamber, and are lost. 

A ])hotograph of this interesting 
Clielonian is reproduced on page 560, 
which dejucts it with its mouth open, 
and indicates both the position and 
the presence of t he worrn-like decoy- 
appendages. 

There are several water-tortoises 
presenting a (*onsiderable external 
resemblance to the forms already 
noticed which belong to distinct 
family groups. Thus the Matamata 
Tortoise of Noithcrn Rrazil has at 
first sight, except for its short tail 
and nose-like proboscis, much in 
common witli Temminck’s snai)per. 
Fimbriated and foliaceous membranous 
outgrowths are developed on the head and neck to a much more luxuriant degree, and 
it would be interesting to ascertain if it possesses similar decoy-apjjendages inside the mouth. 

The so-called Snake-necked Water-tortoises of South America, and the IjONu-necked 
aquatic ones of Australasia, possess modifications of skull-structure and other details that 
indicate family distinctness. A broad external character that serves to sei»arate this group ' 
from the Terrajiins and all ])receding forms is that the neck, when drawn within the cavity 
of the carapace, is not flexed in the form of the letter S, but simply bent sideways along 
the anterior margin of the body. The species belonging to this group, which includes 
the Matamata, Snake-necked, and Soft-shelled Water-tortoises, and also a few essentially 
terrestrial species, are distinguished collectively by the appellation of the “ Side-necked ” 
Tortoises. 
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the sand-beaches or isolated s,m.ly islets in tropical oca-ans, 
wherein, after excavating hollows to receive them, the eggs are covered uj. and left to 
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hatch with the heat of the sun. 'riie eggs of turtles differ from tliose of the lAind -tortoises 
and Terrapins in that their external covering is soft or leathery. So soon as the young 
turtles are hatched, they emerge Inuu the sand, and instinctively make llieir way to the 
water. Many, however, are the ])erils that beset tlicir course, and few there out of 
perhaps 80 or 100 turtlets which gain the shore and get through into deep water. J^'ish- 
hawks and sea-birds of every descriptifm are waiting refidy to j»ourice flown u|>on tlaun 
immediately they make their ai)j)earance, or to thin tfieir ninks as they run the gaunth^t of 
perhaps 100 yards or so to reach the sea in sjifety. Kven at the water’s edge the ordeal is 
by no means passed. Shoals of the smaller sharks and other jircdatory fish are continually 
cruising round in the shallow w^ater, and have as high an a])])reciation of the toothsomeness 
of tender turtle as the proverbial London alderman. The writer was fortunate on one 
occasion, among the coral islands on the Australian coasts, to light u|)on a young turtle brood 
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just emerging from their sandy 
nest. The majority were assisted 
to the sea, and a few, reserved 
in the interests of science, were 
liberated in a bath of sea-water 
to have their first swim. Sna^i- 
shot photographs were taken, one 
of which, reproduced on page 561, 
serves to illustrate the great relative 
length of the paddle-like limbs at 
this early stage and the variety of 
postures assumed during natation. 

Of the typical Marine Turtles 
three distinctly characterised 
species are recognised by zoologists. 
These are the Greex Turtle, 
indispensable for soup at alder- 
manic ban(]uets; the Hawksbill, 
or tortoiseshell-producing turtle ; 
and the LocidEUHEAi). Of these three, the green turtle and the loggerhead more nearly 
resemble one another, and are apt to be confounded by the uninitiated. Such an error is very 
readily detected when the Chelonian comes to the table, the flesh of the loggerhead being 
rank and utterly unfit for food. In order, however, to be wise before the event, and to avoid 
a grievous misdirection of culinary energy — turtle being a standard dish in the coral seas — 
it is only necessary to count the number of large shield-like plates that flank each side of the 
central scries in the creature’s carapace. In the true green or edible turtle there are only 
four pairs of these large lateral shields, while in the loggerhead there are never less than five, 
and sometimes more. The loggerhead-turtle also, as its name implies, has a conspicuously 
larger and coarser head than the esculent sj)ecies. The fact that while the green turtle is a 
strict vegetarian, feeding entirely on seaweeds, the loggerhead is altogether carnivorous, readily 
accounts for the diametricallv diverse gastronomic i)ropeiiies of these tw’o Chelonians. lloth 
s[»ecies attain to a considerable size, over 3 feet in length (the loggerhead being the larger), 
and are found inhabiting the same waters throughout the troj)ics. 

The IIawksbill, or true tortoiseshell-])roducing turtle, never attains to quite as large 
dimensions as the two preceding species, though its carapace may measure as much as 2 feet 
G or 8 inches long. The structural feature that at once distinguishes the hawksbill from 
either the green or loggerhead species is the charac^ter of the horny shields developed on 
the surface of the carapace. Instead of the edges meeting in juxtaposition, as in those* tvro 
forms, they overlap one another, like the scales of a fish, and are notable for their thickness 
and their exceedingly beautiful but variably marbled patterns. It is these marbled horny plates 
which constitute the tortoise-shell of commerce. In young individuals the substance is thin 
and very trans])arent, but thickens with advancing age, until in old individuals the jdates 
may vary irom i to ^ inch in thickness. Like the two preceding species, the hawksbill, within 
tropical seas, enjoys a cosinoj)glitan distribution. Its liabits, like the loggerhead’s, are essentially 
carnivorous ; but while the fiesh is coarse and rank, the eggs are valued for the table. 

A remaining member of the ]\Iarine Turtle series is the so-called Luth or Leathery , 
TuR'fle. This Chelonian differs so materially in structure from the foregoing species as 
to be referred to a distinct family. The homy jdates, so conspicuous in all the other 
types, are entirely absent, the bony carapace, wliich is distinctly seven-ridged longitudinally, 
being covered with a homogeneous leather-like skin. Both jaws are formidably hooked and 
cutting throughout their edges, and the paddles are destitute of the two rudimentary claws 
found in the preceding species. The leathery turtle grows to an immense size; specimens 
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excavate its sand-burrow and lay its eggs usnallv over a T *'i ^ 

y eggs, usually oser a hundred in number, the jiroper 
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inomeiit for the capture bein^ tliat whfii, tin* tusk accoinplislKHl, it, j*efs forth to rejf^ain its 
more accustomed elcrncTit. The crcutun* is tlicii seized and turned sutidenly upon its hack, 
where it is left to struggle and nouiider lM*lj)le^sly, lu ing perfectly in(•!lpahl(^ of righting itself, 
while other captures are made. On outlying conil i^binds, such as tho.se of the li{u*(‘pe(l(*H, off 
the Western Australian coast, several dozen of the Chelonians may rej»resent one good night's 
haul, the choice of the fittest examples being left until the return of daylight. 

In many places turtles are ]>ursned in the water and s[)eared ; wliih* in some locations, 
notably at Keeling Island, as recorded by Darwin, the animals are chased by the natives in 
sailing-craft. One man steers tlie boat, tiie othcT one standing in the hows on the l(Kik-out 
for turtle. A Chelonian being sighted, an exciting stem chase ensues, and on coming abreast 
with the quarry the look-out man plunges into the w’ater straiglit u^ion the turtle's back, and 
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CUBAN TEUUAPINS, 


In common witb many oLhor watur-tortoiMA, or terrapins, this aitccios is essentially gi'egarious in its habits. 


clings pertinaciously with both hands to the shell of the neck until the creature is exhausted, 
when it is dragged into the boat. 

The most remarkable method of taking turtle, however, is that practised in Torres Straits, 
as also at ]Mozambi(|ue and formerly in tlie West Indies. The sucking-fisli, or remora, is in 
this case impressed into the service of the human fishers. Taking advantage of the fish’s 
natural propensity to swim towards and juihcre pertinaciously to any larger floating object, 
fishermen go out witli specimens kej»t alive in a small well in the bottom of their boats. 
When in pursuit of turtle, a long light line is athiched to the fish’s tail ; and coming within 
sight of a Chelonian, the fish, with an abundance of slack or pay-out line, is tlirown in the 
direction of the turtle. The remora immediately swims towards and adheres firmly to the 
under surface of the shell of the turtle, when it will suffer its body to be torn asunder 
rather than let go its hold of its newdy gained sanctuary. Should the turtle be a small 
one, both fish and turtle are dragged with the line back to the boat. If, on the other hand, 
it is of large size, one of the natives plunges intx) the water, and, following the line down, 
secures the turtle. 

In the island of Ascension the cultivation and breeding of turtles for exportation in 
artificially constructed enclosures have for a considerable time been the subjecit of an important 
industry. There are doubtless many other locations on both the Australian coast-line and in 
the British West Indies wdiere this highly profitable trade could be established. In addition 
to the green turtle, attention might also be profihibly directed at the same locations to the 
culture of the tortoisesliell-bearing species. Tortoiseshell possesses the singular and useful 
jiroperty of being susceptible of perfect amalgamation. Consequently a number of small-sized 
pieces can be welded so indistinguishably with one another as to serve the same use as the 
larger plates for commercial purposes. This amalgamation is effected by bevelling the edges 
of the two pieces that it is desired to unite along the proposed line of junction, and then, 
while they are held in juxtaposition in a metallic press, submitting them to the action of 
boiling water. 
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T he Lizard Tribe or Sub-order is notable ns containing 
a greater nuinlier oi* spet‘itie forms than any other 
of the lleptilian groiijis, no less tban 1,700 distinct 
species being describc'd in the most recently jmblished 
catalogues. W’liile form(‘rly regarded as constituting a 
separate and inde])endont order of tin* llejitile (Mass, latei 
investigations have demonstratc^l that lizards are so inti- 
mately related through sundry int(‘rmc‘(liate ty]M\s with the 
Snakes t hat they cannot be n*eogiiised as const it.iiting otlier 
tlian a sub-s(‘ction of tlie same order. The two groups of 
the Lizards and SnalvC‘s are cons(*ijU(*ntly, and with reh^r- 
enee more ])arti(*iilarly to their commonly 
shared scaly armatures, technically distin- 
guished by tlie ap)»ellation of Scaled Keptiles. 
While the more typical imurilxTs of the 
/ Lizard Trilu* an‘ readily distinguisluMl from 

' the Snakc‘s by the j»oss»‘ssion of wi*ll- 

? ^ develojXMl limbs, a no inconsiderable number 

^ ^ ^ of speeii‘s are altog(‘ther devoid of these 

1^ appendag(‘s, or ]»c)ss(‘ss them only in a 

^ ]>artially developed or rudimc'iitary condit ion. 

The Hritish JbJMMVoiiM, or Snow-vvoKM, 
///•«, it. <*onstitutes an example of such a legh‘ss 

lizard, although on ai'count of its outward 
;ieHH iiBmi fmiu siialvC-like appearaiicc it is comm(»nly 

regar(h*d as a snakes by tlie un- 
educated, in t in? Sout h Euroju^an 
so-called ( ir.AHS-s.NAKK, or SciiKi/ro- 
ITSIK, hcM-e figured, thr snake-like 





GLASS-SNAKE. 

Smils uoBstltuto the favourite f<«Kl of the glaa(i>«iiake. 
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aspect and cre(‘]>ing habits are 
still more conspicuous, but yet 
when e.xamined more crititjally 
its lizard affinities become ajipa- 
rent. One of the most readily 
ap]>rehen(l<*d external characters 
that serve to distinguish this 
and the majority of the legh*H8 
lizards from snakes is the |M)Hses- 
sion by the former of movable 
eyelids and conspicuous external 
ear-o[)enings. Among snakes 
eyelids are invariably absent, the 
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eyes, by way of e()rn])onsation, being 
covered by trail s]>areiit horny jilates, 
which impart to these creatures that 
peculiar stony stare which un- 

doubtedly constitutes one of the 

^ ■ most repulsive features of their tribe. 

* There are, however, a few exceptional 

" ^ lizards devoid of eyedids, though these 

^ species do not take a snake-like form. 

^ ^ ^ ' ; . Lizards,w]iiledistribntedthroiigh- 

^ ^ temperate and tro])ical regions, 

-- attain to the zenitli of tlieir rejire- 

^ “• sentation in size, number, and variety 

/ form and colour in tropitfal and 

^ ^ ^ ’ sub-tro])ical countries. The majority 

- species are essentially sim-wor- 
* V' shippers, and in temperate climates, 

^ ^ England, whore they 

. / are but sparsely represent ed, jiass the 

. . cheerless winter months in a state of 

f ^ " torpid hibernation. 

The first position among the 
jpi { Lizard Tribe is usually accorded to 

^ "• the Gecko Family — a group number- 

ing 280 species, which present several 
somewhat anomalous features and 
characteristics. In the first ])laco, in 
^ contradistinction to the majority of 

lizard forms, they are for the most 
; part nocturnal in tludr habits, and 

^ . have their eyes specially modified to 

77.0(0 (ieckos, as the exception 

lu RMKhti. CM Kos. ordinary lizards i)reviouBly 

One of tUo largest luomlicrH of the tribe, rnensuring 8 or 10 incliOH in leiicth. r j j. 1 • 1 1 

referred to, possess no eyelids, and 
the pupil of the eye, as seen in broad daylight, is mostly represented by a narrow vertical slit, 
like that of a cat or a nocturnal dog-fish. As the night approaches, however, the membranous 
diajihragm is retracted, disjilaying fo view a symmetrically orbicular pupil of abnormal size 
and luminosity. Another 

prominent characteristic of 
the geckos is the peculiar 
modification of their feet, ^ 

which in most instances are . ^ \ ^ 

furnished with adhesive disks ' 

or pads, which enable the^ f ^ 

lizards to run with case, after \ 

the manner of flies, on the . 

smooth surface of a wall or 

window-pane, or even along ^ 

the ceiling. It is further 

noteworthy of the geckos that VhutohyW,&avilU-Kmt,F.Z.S.l [m/ord-on-Sea, 

they are the only lizards which Burmese gecko. 

]iOSSeSS the povrer of emitting Under-surface, abnwing minute hexagonal acalea anti iieonliar airncture of the adhesive toe-isids. 


rUoto hif If'. Harilli'-Kciit, F,Z.S,] 


[^fUJ'ord•on^lS*n. 


lirUMESn OKCKOS. 


Oik* of the largest mom bent of tbe tribe, rnensuring 8 or 10 incliOH in lengtli. 




rhoto by W, &avilU-Kmt, F.Z.S.l 


[MUjord-on-Sca, 


BURMESE GECKO. 


Under-snrface, showing minute hexagonal scalea and iieonliar sirncture of tlie adhesive toe-isids. 
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J'hott/ iof H. titit'illoKi'iil, [Miljui'tl’on-Si'a, 

MADKIUAN <Ji:CKOS. 

Mmleiran jyockoH iilu)topran>iotl Uiioujrh a v indow-paiie, Hhoniti;; tin* pwuliMr fonaatlon of tlmii* iidhi'Mivr Oiid f\aiii|))o ia 

regrou ing its locuiitly aiii|iutalt>d tail. Tliemi geckos oftctt tmvri fioiu Madeira to (!ovuti(, (iarden Mai kef atimtig banana biinclifH. 

disiiijct vocal .sounds. Tljf^ iiiinic (lecko is, in of fuel, (lcriv(*(l from f{i!ici(»(l r(‘s(‘riil»hiiico 

to the word tliat constitntc's the shrill, somowhat bird-like note of oik* of fli(^ most f{iiniliar 
species. “ Tok,” “ioki,’’ “chick, chick,” “chccko,” mid “lf)ckh)o” an^ distinctive call-iiot.<^s 
that are res])ective]y associat(*d Avilh other imMrdfers of the (i(*cko Family. 

The geckos are ]7iost numerously repres(‘nt(*d in th(^ Indian and Australasian regions. None 
of them attain to large diinensifuis. Thc^y rarely exceed 1 foot in total li*ngth, and most 
frorpiently im^asurc sonu» I] or 4 iiichf's only. 

Geckos, in common with many other lizards, are notable for tlie facility witli which their 
tail becomes detached and left in tin* hands of tladr w’oulfl-he captor. In course of time a 
new tail sprouts out from the truucat(*d stump of the original iimmiiImt, and within a few more 
months erpials it in dimensions. Jt not infrefpiently hajipcMis (hat twf» or even thn*e new 
tail-siirouts take- the ])lace of the. original a])|»endagf», imparting t.o tin* litllc! cr(»alure a most 
biz.irre appearaneo. The above jiliot ogra.pl 1 ineludes an examph* of tin* Mad(*iran sjiecies in 
which a new tail-bud of a normal eharacter has just commenced to grow. 

Tlie nearest- aj>])roach to the phenomenon of flight among lizanls occurs in what are know'n 
as the Flying-dragons, belonging to tin* family of tlie Agamas, which next invites attention. 
These lizards are all of relatively small si/**, not exceeding a few inches in length, and inhabit 
the Indo-Malayan regifin. In these singnlnrly s]i(*cialis(*d forms six or seven of tin* posterior 
ribs arc abnormally ]>r()duc<*d on each side of tln^ body, and so united together by thin, serni- 
transjiarent membrane as to form a jiair of wing-like expansions. \\ h(*n not in use, these 
structures are folded, after the manner of a fan, closely against the animals sides, while, wdieri 
extended, they constitute a most effective parachute, wherewith the little creatures accomplish 
flying leai)8 from tree to tree, after the manner of tlie Flying-squirrels and riialangers. The 
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rhutoby ir. Savillc-Kfiit, r.Z.S.] IMUjbrd-on-Sca. 

FLYTXG-DUAGON OF JAVA. 


colour of these wing-like structures 
varies among the many different 
specific forms, being in some inst^jinces 
si)otted or reticulated like those of a 
butterfly. 

This same family of the Agarnoid 
Lizards includes a number of species 
of very dissimilar aspect and habits, 
which are almost exclusively confined 
to the Old World t)r Oriental zoological 
region. Australia in i)articular is 
remarkably ri(‘h in representatives of 
this group, many of them of con- 
siderable size. Cei-tain of these have 
within recent years been found to 
be endowed with the power of bipedal 
locomotion. The Fkjllkd Lizard 
of (iueensland and the northern 
territories of Western Australia was 
the first species in which this bipedal 
habit was aiithenlically demonstrated 
in connection w'ith examjdes observed 
in Australia and also brought to 
England by the writ(‘r, one of the 
last-named examples furnishing the 
jdiotographs re)n‘oduced on ])age 5G7. 
In other res])ccts this lizard is one of 
the most remarkable of its tribe. 
The peculiar Elizabethan collar-like 
frill, cai)able of erection or de))ression 
at tlie cn*at lire’s will, imparts to it 
a most singular ajiiiearance. When 
at rest or undisturbed, this inem- 
hranous frill-like slniclnre is folded 
down in neat, symmetrical iileats 


A liainl with Ming like membranes Hiipinirt^d by the nbnonuully develoiwd ribs. arouild the lizarifs licck. SllOLlld the 
It takes lung flights from tree to tree. crcaturc bc approacbed by mail or 

dog or other aggressive animal, tlie mouth springs o])en to its widest, and simultaneously with 
this action the frill is erected like the sudden opening of an umbrella, and stands out at right 
angles around the neck, imjiarting to it a most formidable and threatening aspect. Dogs, in 
fact, which will habitually chase and kill larger lizards, su(;h as the INlonitors, will freijucntly 
halt and retire discomfited when confronted W’ith a frilled lizard at bay w'ith its frill erected. 
The brilliant colour of| this frill, more especially in the male, adds very considerably to the 
formidable apjiearancc of this lizard. While the body of this lizard is usually of a light 
brown colour, with more or less distinct darker transverse bars and reticulations, the frill-like 


membrane has a ground-colour in which orange and chrome-yellow chiefly predominate, and 
Tipon which are superini])osed splasliings and sjieekles of brilliant scarlet. While the total 


length of this averages 2 feet, the expanded frill in adult males is not infrequently as 
much as 8 or 9 inches in diameter. The peculiar, grotesquely human asjiect presented 
by the frilled lizard when running on its hind legs only will be appreciated on reference 


to the accompanying photographs. This erect attitude is only assumed when the frilled 
lizard is traversing more or less considerable distances and moving on level ground. Under 



Photo bp IF, SavUlC’Kenl, F,Z,S,] [Mlljonl-un-Hi’a, Photo Up )>'. Stivlllv~Ki'nt^ F.Z.ii,] IMU/onl’on^ih'it, 

rillLLED MZAUn AT HAY WITH KXPANDKH mil.li. FHIIJ.KI) I.IZAKD WITH KUIIJ. mi.Iirjl HI*. 



J’hoto bp W. HavUle-KtiU, F.Z.H.] 

FRILLED LIZARD RUNNING ON ITS HIND LEGS (VIEW 
FROM THE REAR). 


FRILLED LIZARD RUNNING ON ITH HIND LEGS (BUOAD- 
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other circumstances it progresses on all-fours, after the manner of the ordinary members of 
its class. 

Several other lizards belonging to the family group of the Agamas have been demon- 
strated by Ihc writer to move in the same manner as the frilled s[!ei;ies. Lkskuu’s 
Watek-lizaiu), also a Queensland form, which attains to a length of 8 or 4 feet, is a 
notable example in this connection. As implied by its name, it is semi-aquatic in its 
habits. It frequents scrubs in the neighbourhood of river-banks and backwaters, and passes a 
considerable i)orlion of its time in shallow water with only its nostrils elevated above the 
surface. It is a most expert swimmer, sculling itself with grace and rapidity, aided only by 
its long, laterally compressed tail. Examines brought to England and ke])t alive for some 
years by the writer were observed, in hot weather more particularly, to slee]) at nights in 
their water-tanks. 

The several instances of bipedal locomotion among living lizards, as here chronicled, are 

of es})ecial interest in correlation with the 
circumstance that certain extinct Dinosaurs 


habitually progressed on their In’nd limbs 
only. They, in fact, have left “footprints on 
the sands of time” w’hich indubitably prove 
this assumi)tion. Tfiere is, however, no 
V relationship between the two groups, and 

\ the resemblance is one of pm’e analogy, 

^ just as both bats and birds fly, although 

— they have no kinship. 

H Among other interesting lizards included 

^ in the Agarna J^Vimily, mention may be 

\ made of the singular Jew or Dkakded 

V Li/akd of Australia— a flattened, broad-set 

^ 1 form, some 14 or 15 inches long, brown in 

_ hue, and clothed with rough imbricated scales, 

j ' but whose chief ])eculiarity consists of the 

expansive beard-like development of the cut icle 
immediately underneath the animal’s chin. 
’ \ ; As in the frilled lizard, this cuticular ex- 

I ' crescence is only consj)icuous w’hcn the 

^ ' - - - ’ ‘ creature is excited, at other limes b(*ing 

J'liOtu hii . Sni'illc-KLiit, F.Z.H] [Miljonl-on-ika. , , .111 r ^ 

contracted and indistinguishable Irom an 

ArSTUALlAN TRKE-I.IZAUn, ,, . , _ _ , ® 

^ ordinary skin-fold. When retiring to rest, 

these lizards, in their adult state, almost 
invariably climb iij) and cling to the rough bark of a convenient tree, and wlien young 
and more slender will also ascend saplings, on which they sleep, clinging by their inter- 
locked (laws. 

Another member of the Agama Family which invites brief notice is the so-called York 
Devil, or ]\Ioi:ntaix-I)K\'jl, of Western and Central Australia. This lizard is of comjiarativcly 
small siz(.% rarely exceeding 0 or 7 inches in length. Its feeble form and stature, however, 
are abundantly cornp(*nsated for by the comjdex panojdy of sidnes and prickles by which 
its head and limbs and body are effectually protected. The natural food of this singular 
lizard consists exclusively of ants, the small black, evil-smelling species w’hicli often proves 
itself a j)est by its invasion of the Australian colonists’ houses being its ])rime favourite. 
These are jncked up one by one by tlie rapid flash-like 2 )rotrusion and retraction of the 
little creature’s adhesive tongue, and the number of ants which are thus assimilated by a 
]\Ioloch lizard at a single meal is somewhat astonishing. A number of exarrqJes of this 
species were kept by the writer in Australia, and their gastronomic requirements fully satisfied 




ArSTUALlAN TREE-MZAUT), 
This Hpccieo also runs on its hint] laffs. 
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i'huiobfi \y. HhiriUt-Ki It!, I'.Z.S,] [Miljo)‘tl‘on>lklu 

AV STUALI A N W ATi:tt- IJ Z A lil). 

Tliiii llziinl iHof jiipmtii' habitH, mul ritnx on iIh liiml Iuijh w)ii>n travniMiiiK lon^ iliMiauoeBi 


every day by taking them into 
the garden and placing them 
in communication with a 
Bwarming ant- track. By care- 
ful observation it was found 
that no less than from 1,000 
to 1,500 ants were devoured 
by each lizard at a single 
sitting. The ant-devouring 
proclivities of these prickly 
little lizards can no doubt be 
turned to very useful and 
effective account in clearing 
ant-infested domiciles, and 
were in fact thus utilised by 
the wTiter on more than one 
occasion. 

The lizards included in the Againa Family are essentially inhabit ants of the Kastern 
Hemisphere, none occurring in America. In the western continent, however, we find an 
equally extensive but structurally distinct groii]) whi<'h ])r(*sents many singularly corresponding 
types. This family comi>rises the true Tihianas, many of them of considerable size, and a 
numerous assemblage of smaller forms. Among those s]»ecies wdiich ]>rcsent a striking ]>arallel 
in size and asjiect to the peculiarly characteristic Old World Againas, mention may be made 
of the little so-called Hornkd Toad, or Spiny Lizakd, of California and other of the North 
American States. This species might readily be taken by the iiniidtiated for a near relation 
of the Australian Moloch Lizard, or Mountain-devil, last described, its flatt(‘ned dindniitive form 
and bristling spiny armature seemingly justifying such a su])positi()n. The crucial t(‘st afforded 
by the character of the dentition, however, distinctly indicates its triu» jiosition to he with 
the Iguanas. In the Againas the teeth are invariably developeil from th(‘ ap(*x, or summit, of 

the jaw. Th(*se t(*(*t,h, moreover, are 
vfiried in (haraet.r*r. In the Iguanas, 
on the otlif^r hand, the teeth are all 
•nore or less uniform in chanw*t(‘r, 
and are attaeh(‘d to the outer sicles 
of the jaw. 

The larger igiiana.s are, for the 
most ]>art, excliisivcdy fruit- and 
vegetal)le-f(*eders, and arboreal in tlndr 
habits. Tlie thiek forest s^Tidis in 
the vicinity of streams and rivers 
are their favourite resort-. After the 
manner of the Australian wat.(*r- 
lizards, tliese iguanas are expert 
swimmers, and delight in lying along 
the overhanging branches, whence at 
the slightest alarm they can ])recipi- 
tate themselves into the wat er lienenth. 
When swimming, the fore limbs are 
folded ba(;k against the sides, the 
tail only being used as a means of pro- 
pulsion. Several of the larger iguanas, 
such as the common or tuberculated 
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r/iulo Ujf W, isavilk-Kent, F.X.S.] 

AUSTRALI AN WATEK-LIZARD. 
Showiug iiUitnile when runiiing. 


lMi{fdrd»on’Ska. 
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Photo by IF'. tSavilte-KciU, F.Z.H.} [Aliljord^on^Sca. 

AUSTKALIAN JEW OR DEARDED LIZARDS. 

The ecaltts of the bearded lisuinl are exceedingly rough and Mhar)), aoinetimeii cutting the akin 
of those who handle them incautiously. 



Photo by IT. SavUU^Ktnt, F.Z.S.] [M U/oi'd-on-Sea. 

BEARDED LIZARD. 

With its Ward like throai-xnenihrane fully exiiandod. 


species, attain to a considerable 
length, 5 or 6 feet; their bodies 
are proportionably thick, and the 
white flesh, in this last-named 
variety more particularly, is highly 
esteemed as a table delicacy. The 
common Tubeuculated Iguana is 
an essentially hand.some species, 
its skin being variegated with 
bands and shadings of brown and 
green, which are lightest and 
brightest in the males and younger 
individuals ; the neck and snout 
and jaws are decorated with pro- 
jecting, rounded tubercles ; a large, 
baggy, dewlap-like membrane, 
capable of inflation at the aniinars 
will, depends from the chin and 
throat ; and a dee[)ly serrated crest 
of elevated scales extends from 
behind the head, down the centre 
of the back, nearly to the extremity 
of the tail. 

The Iguana Family includes 
a species with essentially marine 
proclivities, this being the Gala- 
pagos Sea-lizahd. This animal 
was first discovered to science by 
the late Mr. ('harles Darwin, who 

t ii 


found it in considerable numbers on the shores of the 
islands which constitute the Galapagos group. The lizards 
were observed to spend much of their time swimming in 
the sea, but at no very great distance from the land. Exi)eri- 
ments proved that they could live for a very considerable 
interval entirely submerged, examples sunk with weights for 
as much as an hour emerging entirely unaffected from the 
ordeal. 

While the Iguanas may be described as essentially 
American, one or two exceptional forms are found inhabiting 
the relatively remote regions of the Fiji Islands and Mada- 
gascar. The so-called, Fiji Banded Iguana (photographs of 
a pair of which, once in the writer’s possession, are rej)roduced 
on page 575) is a very beautiful creature. The body is 
shapely and well jjroportioned, and terminates in a tail of 
abnormal length — ecpial to quite twice that of the body — 
the entire dimensions measuring some 3 feet. The male is 
much more bright in hue than the female; for wdiile the 
latter is usually of a uniform light green throughout, the 
male is variegated, with broad, alternating bands of brightest 



Photo by W. Saville-Kentt F.Z.S.t MUfm'd-on’Sea. 
A YOUNG BEARDED LIZARD. 
Showing its liabitual oluepfng attitude. 
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emerald-green and pale French grey. Around 
the lips and eyes there are lines of brightest 
yellow, and the throat is almost pure white. 

The small group of Giudlk-tatt.ed 
LiZAlins belongs exclusively to the African 
and Madagascan regions, its tyjdcal repre- 
sentative being the Cape and Orange Kiver 
Colony si)ecies, illustrated on i)age 575. The 
symmetrical whorls of long, sidnous scales 
encircling the tail in this and the allied 
forms constitute a prominent feature, and 
have originated the popular name of Girdle- 












i'ltotuOf/ II'. SnvUlv-Kntt, F.X.H.] 




ACSTllAIJAN YORK OR MOCNTAIN-DKVI L. 

A liziird which iiilmltitH tliu uvitl iiIiiiiiH nf Cuiiiriil AiiHtnillA. 


The most aberrant representatives ol ^ ^ 

the Lizard Tribe, with regard to one very ' 

iinjxjrtaiit characteristic, are undoubtedly the -m^m. *^'1 

two species of Hruoukum, or “Silatica,” as %t\- ' ^ 

they are called by the natives. Tliese reptiles *' . ".'I 

(page 576) occupy the utienviiible iK)sition of • '-i< *— r. . . " - • 

rMui.ii W. SiieiUr-Kivt, f.Z.H.} t.V.(rtm/-o«-Sitt. 

being the only known lizards which ixissess 

. " AIISTUAI.IAN YOllK Ott MOt’STAlN-DKVIl.. 

iioisonous properties, their hite having been , . , 

demonstrated to be fatal to smaller mammals, 

and to be attended by very serious symidoms in the cast* of human snbjt^cts b<*iiig bitten. 
The more common Mexican IfELOUEUM has been in resideiice at tht^ /oo for many years; it 
att4iins to a length of from 18 to 20 inches, and its stout, stjuiit body, short limbs, warty skin, 
and ])eculiar colouring are calculated at first sight to awak(»n a heeling of revulsion in the 
beholder. Like the wasp, the salamander, and other animals whose (*ons])icuous tints indicate 
their poisonous or oilier lianeful properties, the heloderm is distinguished by a lurid ground- 
colour, varying in individuals from yellow-orange to flesh-j>ink, uixm whi(»h are su])erimposed 
bold, network-like markings of blue-black or dark brown tints. Along tlie tail thes(^ ndieu- 
latioiis usually t ake the form of more or less 

irregular rings. ' . 

Although the heloderins possess .such 
deadly properties, those at the Zoo manifest 

a by no means aggressive disposition, and ^ 

allow their keeper or even strangers to handle ^ ^ ^ . 

them with impunity. In experiments ]»ur- _ \ . 

posely made to substantiate or nd'ute the . x ' 

previously current rumours as to the poisonous ^ ‘ 

nature of these animals, two guinea-pigs '^s ^ 

succumbed to bites received in tlie course \ 

of the day- The owmer of the reptiles, who ^ - ^ ^ 

was also bitten on one occasion through 
incautiously handling, suffered very sev( re, 
though happily not fatal, effects. In con- 

nection with its poison-dealing properties it ^ ^ 

is found that it possesses certain long and 
fang-like teeth, which are set loosely in the 
jaws, and which have grooves before and 

behind for the transmission of the jioison, I'hoivhy n\ haiuiu-Kfnt, f.z.s.] 

which is secreted by special glands situated sjuNoirs lizard, or mountain-dlvil. 

close to their base. The favourite habitat of Thi«H,H,ciuHf.eiUcx«i«»iv.iy «,H,nai,u. 




Vhotuhif ir, htn'ilh.‘Kfnt, F.Z.H.] 

sj'IN()t:s lizard, dr MOUNTAIN-DKVIL. 
Thiti H)M:ciuH fi'etU cxcluaivt'ly u)M)n aiiU. 


572 The Living Animals of the World 

the heloderm is the arid, sandy, 
and stony region on the western 
side of the Cordillera mountain- 
range. It is at the same time 
said to be rarely seen in those 
l)aits exeejit during the rainy 
season, and also to be for the 
most ])art nocturnal in its habits. 

The family group of the 
Monitors includes the largest 
of existing lizards, notably tlie 
semi-atjuatic form common to 
North Australia and the Malay 
Peninsula and adjacent islands, 
which attains a length of 8 or 
10 feet, and is not infrequently 
mistaken, as it rushes, on being 
dist urbed, through the reeds and 
other rank herbage to the 
' w’ater, for a young crocodile. 
An exceedingly fine and well set-up example of these huge water-monitors, shot by Captain 
Stanley Flower in the neighbourhood of Singapore, is i)la(*ed in the Reptile Crallery of the 
Natural History Museum. 

Another sjiecies, indigenous to the Southern Australian States, and having essentially 
arboreal habits, commonly attains to a lengtdi of 5 or 6 feet. The skin of one exaTn])le ol 
this species, obtained for the writer from the eucalyptus forests in (5ii)psland, Vic^toria, ineasureE 
no less than 7 feet long. With reference to the elegant lace-like pattern of its skin -markings, 
this species is frequently associated with the suggestive title of the LACK-mzARO. Among the 
more illiterate settlers it is generally knowui as a Gooana, the name being obviously a corruption 
of Iguana, and being, as a matter of fact, applied j)romiscuously, and in all cas(‘s incorrectly, 
to a number of the larger Australian lizards. 

All the members of the Monitor Tribe are inveterate egg-eaters. An Egy2)tian species, the 
Nile Monitor, renders service to humanity through the gratification of this ])ro])ensity in seeking 
out and devouring t he eggs of the crocodile. The larger water-monitor of the North Australian 
and Malay regions has been reported to 
the writer to be particularly ])artial to 
the eggs of the turtle, digging them out 
of the sand in which the parent deposits 
them, and destroying them wholesale. The 
more strictly arboreal Southern Australian 
species preys to a very large extent on 
birds’ eggs, climbing to the holes in 
the trunks and branches in which so 
many Australian birds^ build their nests, 
and not infre(piently caj)turing and 
devouring also the parent birds and 
young. In the “bush” settlements 
this monitor is notorious for its depre- 
dations among the hen-roosts, both eggs 
and young chickens falling victims to 
its insatiable apjietite. It is conse- 
regarded with but scant favour 
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Photo by ?r. Slaville-Kent, F.Z.S."} [Milford-on-Sea, 

HURNKD TOAD. 

A Miiiny lizard, Hoiiiuwliat reseuibling the AuBtraliati niountain*devi1. 



A OROrP OF MOUNTAIN-DEVILS OF CENTRAL AUSTRALIA. 
Tlie BpiiieH of thoMe lizards are wt sharp that they will ]iiorce a tender hand. 
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by poultry-farmers, who frequently organise a “gooana” hunt for its special destruction. If 
surprised out in the open, the quarry at once rushes for a tree, and manifests the most remark- 
able agility in “swarming” up the smooth, massive trunk, and in dodging round to the side 
opposite to that on which <he siiortsinnn a])]iroaches. Not infre(juently, trees btung remote, 
the monitor will make for wliat apjiears to its ap])reheiision tlie best substitute for one — 
viz, the ujiright figure of the nearest sj^rtsman. Should tliis happen to be a “new churn” 
enjoying his maiden essay in “gooana” hunting, he will undoubtedly experience a new 
sensation as tiie animal, with its sharp cat-like claws, unceremoniously scmrnbles uji to his 
head and shoulders. 

lirougbt to bay, a monitor 
possesses a more formidable weapon 
than its teeth and elaw’s wherewith 
to repulse the onslaught of the 
enemy. Tlie long, tough, thong- 
like tail — not brittle and replace- 
able, as in many other lizards— 
is converted, for the time being, 
into a veritable stock-whip, where- 
with it will most severely ]mnish 
incautious aggressors who venture 
too near. The potency of this 
offensive and defensive weapon is 
fully recfognised by the rei)lile- 
keejjers at the Zoo, who freely 
admit their reluctance to enter 
the cage of one of these large, 
long-tailed, but conversely very 
shorW-emi)ored monitors. All of 
the monitors, in consonance with 
their pre-eminently carnivorous 
habit s, are more or less savage and 

intractable. Tlie several species phumitii w. amuiit-htut, 
which have fallen within the writer’s iiounkd toad. 



cognisance liroved no exception to 

th. rule. ..r la, m 

injudiciously introduced to the select .od y MUJtwr Movprfil of the 

a heated creenlumse, i.roved to he a veritable ii. tl.e fold, Kdl.i.g s v ral ol t. u. 

1 . I r n \ inflictive iiroiieiisiUcs were dcleclctl and ttrre>t<‘d. A <oiti- 

choicesl, s].e,fiineiis before itx Miidutise i.roj.eiiMut.s > mu, v with 

“if! -f ^ 

lizard placed with it, and resent a.ne it. Another, tl.e 

after so much as a whole twe vemonths 

South Australian mouitor or ln.i-h«ird, nevertheless, evinced, as tl.e 

maintained very pronounced affection for its i.rovi.led <iuartcrs. One 

following anecdote will show, a \ ^ which it was w.'coinmodated in 

day it effected its escape iroin t unsufcessful searchings it was given 

the writer’s Brisbane garden, and 1 ^ exiierienced some ten days later, 

up for lost. Considerable astonishment -- to regain a<.ee«H 

when the animal was absence it had evidently fallen uisin evil 

to its former iirison-house. emaciated comlition, but also bereft of its long and 

times, for not only was it m a J it been manifesting a too warm 

handsome tail. Apparently, after the ma 
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rhtilo liif It'. I*. IktnUu, F.Z.S.] [RegeuVt Park, 

TUBKItCrLATED IfilTANA. 

Tliiii species is esteemed for fotid by American Indians. 
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interest in some neighbour’s hen- 
roost, and received across its tail a 
stroke with a spade or other cutting 
instrument that was intended for a 
more vital region. Disgusted by such 
unfriendly treatment, it evidently 
determined that free board and lodg- 
ing at the hands of its former owner, 
albeit with the sacrifice of freedom, 
was a pleasanter line of life than 
liberty and a precarious commissariat, 
with added bodily risks. An almost 
V ; iiJ identical episode of the voluntary 

t‘ .. return to captivity of an escaped 

monitor has been rejiorted to the 
writer of a species from Borneo by 
Dr. G. D. Haviland. 

The monitors, as a rule, are not 
distinguished for brilliancy of colouring, shades and mottlings of brown or black being usually 
dominant. The male of the Australian lace-lizard, after 
newly changing its coat, is, however, an exception. In 
addition to the highly ornate lace-like reticulated pattern 
of its skin-markings, previously referred to, the throat of the 
animal is resplendent witli mingled tints of sky-blue and 
lemon-yellow. It is necessary, however, to observe that its 
natural surroundings and the ardent rays of a sub-tropical 
sun are requisite to bring these brighter tints to their full 
development. Examjdes kept in close confinement in the 
London Zoological Gardens yield little or no indication of 
their colour ]K)tentialities. 

While the Monitor Family is not represented on the 
American Continent, we find there another group of lizards 
w'hose members are of considerable size, and agree in their 
carnivorous propensities and general habits in a marked manner with the IMonitors. These 
are the “Gbeaved” Lizakds, named with reference to the peculiar skin-folding on their 
legs. One of the largest and most familiarly known representatives of this group is the 
Teguexin, or Diamond-lizard, indigenous to the greater portion of tropical South America, 
and also to the West Indies. This lizard attnins to a total length of a yard or more, 

and is of a robust and 

f * , \ thick-set build, with the 

I * / hind limbs much longer and 

\ ‘ ' stouter than the front ones. 

The colour of the teguexin is 
also notable, the ground-tint 
being olive or tawny yellow, 
upon which are superimposed' 
black bands and markings 
which for the most part take 
a transverse direction. Like 
the Monitors, the teguexin 
in captivity exhibits a sulky 
and aggressive disposition, 



Pholu b}f E. V. Atkhmu. 

SMALL VIVIPAROUS LIZARD. 

Ocoars on heaths and commons in the South of 
England. 











Photo by JI. 0. F. S2nirrdl, Emj ] 


WALL-LIZARD. 

This specios is i^rticnlarly abundant in Italy. 


[E(Utbourii€. 
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and cannot be safely kept in company with otlier less 
powerful species. 

The attribute of bipedal locomotion is ^lossessed by the 
teguexin. That this singular method of progression was an 
accomplishment possessed by one of tlie largei tropical 
American lizards was first reported to tlie writer from 
Trinidad. Some species of iguana was, in the first instance, 
anticipated to be the acrobatic performer. Several ex- 
amples of this family group were accordingly put through 
their paces at the Zoo, to ascertain if they could lay claim 
to the distinction. None of the iguanas available, however, 
rose (on their hind legs) to the occasion, and it w'as only 
on experimenting, as a deomiere ressource, with the teguexin / 
that a 8ucce.ssful demonstration was a(;com])lis}ied. Ihis 

lizard was found, in fac^t, to run bii)edally more freely and persistently, when sufficient space 
was allotted it, than the Agamas. It seems singular that this bipedal ])Ower of locomoUon 
should have so long remained undiscovered, and yet is jiossessed by lizards which have for a 

number of years been the denizens ot many 
zoological gardens and other menageries. 
The fact that a comparatively large level area 
is a sine qua non for the exhibit ion of this 
phenomenon affords no doubt the explanation 
of this anomaly; hut the anomaly itself at the 
same time serves to accentuate the desirability, 
in the interests of both science and the animals’ 
comfort, that exists for i)rovi(liTig tlunii in cap- 
tivity with a more liberal and reasonably sufficient 
splice for their indulgence in those methods of 
locomotion that are natural to them in their 
native land. 

The Greaved Lizard Family includes some- 
what over one hundred species. While the 
majority agree with the teguexin in the iios- 
sessiori of wcll-develoiied limbs, there are a few 



Photo hif ir. 

SOUTH AFUICAN GIIIPLEI) LlZAUP. 

Remarkalile for tbe aijiny annatim*, wliicb ia arranged in wmcentric 
girdled. 
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retrograde forms in which the hinder 
limbs are entirely absent or the front 
ones reduced to mere stumps. These 
exceptional instances pave the way to 
the family of the Ampbisba^nas, in 
which such or a still lower phase of 
limb develojiment rej)resent8 the 
normal condition. The Amphisbfenas 
are remarkable for their worm-like 
resemblance, and for the circumstances 
that they live like earth-worms in 
burrows, that their eyes are function- 
less (being concealed beneath the skin), 
and that they are without ears. Other 
details of structure indicate a most 
rudimentary condition of development, 
and they consecjuently rank as the 
lowest group in the Lizard series. 
Another peculiarity of the Amphisbscnas is that, in place of scales, the skin of the body is 
divided into square segments, which form symmetrical rings like those of worms. In addition 
to this, these retrograde lizards possess the worm-like faculty of being able to move backwards 
and forwards in their burrows with ecjual facility. It is from this peculiar property that theii 
title of Amphisbaena, signifying “ moving both ways,” is derived. The representatives of this 
family, including between sixty and seventy species, are widely distributed, being found in 
America, the West Indies, Africa, and also Euroiiean countries tliat border the Mediterranean. 

While the Teguexins jiresent resemblances in one direction with the Amphisbsenas, or 
Worm-like Lizards, the higher or Monitor-like forms have much in common with the Typical 
or True Lizards, of which two small but well-known species — the Sand- and Viviparous 
Lizards — are indigenous to the British Isles. All the members of the True Lizards, 
numbering some hundred species, are inhabitants of the Old World, becoming scarce, however, 
towards the far east of the Asiatic Continent. All ix>ssess shapely bodies and well-developed 
limbs with five-toed feet, and are remarkable for the extreme activity of their move- 
ments, and in many cases brilliant colouring. 
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}to by ir. P. Ikiiido, J’.Z.S.] [AegmVi Park, 

ARIZONA HELODERM (POISONOUS LIZARD). 

In the waited texture of its skin-surfsoe the holodertu differs oonsiucuoualy from 
other lizards. 



Photo by Ucholcutic Photo. Vo.\ Qrttn. 

WHITE MONITOR. 

This and other allied species aiipear to be dead as they lie basking in the sun. 


The varying individual shades of 
the Green Lizard’s brilliant emerald 
body are almost infinite, no two being 
quite precisely alike in this respect. 
In some a yellower, in others a bluer 
green predominates, while the females 
and young are more or less mottled 
or strijied with brown. The under 
surface of the body is usually a more 
or less bright yellow, and the tliroat, in 
the males more jiarticularly, at the 
breeding-season is frequently brilliant 
blue. The more conspicuous colour 
differences exhibited by this lizard 
are, however, intimately associated 
with the local habitat of the particular 
race. Those indigenous to Spain 
and Portugal, for example, are more 
or less ornamented with ocellated spots 







Plhitii h llx AV:c' Yoik Sxwlv Pnnh'ii til I.vnih. f’liiiiiY. 


THE WEST AFRICAN PYTHON. 

This splcnJiJ ‘make is saiil to prow in .» of ('vei t\vcni\ feet, althoURli such plants arc only occasionally met with. 
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OltKKX I.I/AUIK 




Tho tttil (if l)iA ftrcH'ti liuinl Ih britMo, ittid liiiiiikM dil' in Mto iuitnl if llio lutiniMl 
iH u]) by it. A new uil ki'owh fruni tliu fnieturuU Joint in of lime. 


along the sides of the head and body, 
while those i^eculiar to Eastern Europe 
and Asia Minor are, in the young con- 
dition more particularly, marked with 
longitudinal streaks, but their throat is 
never blue. 

The green lizard is one of the 
most beautiful of its tribe, and, although 
not indigenous to Great Britain, is 
common in the Channel Islands. In 
.Jersey, more especially during the summer 
months, it is one of the most familiar 
of the “ common objects of the country,’* 
as it darts in and out of the hedge- 
rows after flies and other insects, or 
basks in the bright sunshine on some 
stone wall, with its emerald-green body 
flattened out in order to absorb tlie 
greatest ^lossible amount of heat. As 
the colder autumn days advance this lizanl is rarely visible, and it finally retires into 
some rocky cleft or burrow in the hedge-bank, and is no more seen until the n^turn of 

s])ring. Green lizards, liberated in suitably mild spots in the South of England, have been 

known to thrive for brief i)eriods, but succumb to the cold of an (*xtra-severe wintcM*. 

The largest representatives of the green lizard are those inhabiting Eastern Europe 
and Asia Minor, where in size and colour they almost imperceptibly mc*rge into tlie 
Pearly or Ocellated Lizard. This very handsome 8i)ecies, which, in comj)any with 
examples of the green lizard, is frequently imjK)rted by London deah*rs, ranges fmm 

16 inches to close u])Oii 2 feet in length. In form it is stouter and more robust than 

a typical green lizard, the head in the old males more jxirticularly being exceptionally 
massive. Whatever may be lacking in grace of form is, however, fully compensated 

for by brilliancy of colouring, 
no otln*r lizard, in fact, out- 
rival ling it in this reH[>ect. To 
the brilliant shagreen- 
j>alterne(l emerald-greiuj hues 
of the .ltu‘sey s|»(‘cieH it has 
supt‘radded along its sides 
(^ye-lik(^ spots of brilliant 
tunjuoise or ultra-marine, with 
dark brown or black encir- 
cling lines. In the males the 
gn‘eii ground-colour has a 
more distinctly golden hue, 
while in the young indi- 
viduals the body is more 
usually olive-colour, dotted 
thmughout with whitish or 
I)early-blue, lilack-edgcid H|jots. 
This beautiful lizard is 
unfortunately somewhat 
irascible in temiier, and will 
not as a rule allow itself to 
73 
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FAotu bjf W, HavUU'Kent, F.Z.H.] 

OCELI.ATKD J.IZAUDS AT HOilE. 

The most brilliantly coloured of living li»id«. The body is bright emeraU^reen, decorated 
on the sides with azure-blue siiutH. 
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be handled as freely as the majority of the members of its tribe; when liiling, moreover, 
it has a tendency to fasten itself ui>on the object seized with bulldog-like tenacity, a grip 
from a i)owerfiil-jawed old male being a somewhat uni)leasant experience. In addition to 
insects the ocellated lizard will prey uf»on any other small animals it can over))()wer, including 
the members of its own sjjecies; it is consecjnently not safe to entrust it in the company of 
other lizards of less size and strongtii. 

The Skink Family, wdiich next invites attenlion, contains no less than 400 known species, 
and, climatic conditions being favourable, enjoys an almost cosmo])()liUin distribution. The 
majority of its members have stoiitish cylindrical bodies, with relatively short limbs and tail; 
the legs are sometimes reduced to two only, or altogether aborted, giving the animal a snake- 
like form. 


The Common or “Medicinal” Skink — so called since it was regarded in the ]Middle Ages 
as an infallible medicinal nostrum — is an inhabitant of North Africa, and notable for its 
adaptation to a sand-burrowing existence. The body is short., cylindrical, exceedingly smooth 
through the close a])position of the minute surface-scales, and sharply conical at each extremity. 
The \rell-developed toes of all four feet are flattened and serrated at their edges in such 
a manner that they constitute most eflfective burrowing-tools in the loose sand these lizards 
frequent. The length of this skink rarely exceeds 3 or 4 inches. Its colour is rather 

exce])tional for a lizard, but at. the same time in keep- 
- 7 ing with its predominating subt(*rranean habits. The 
’ ground-tint in the living examjdes in the writer’s posses- 

K V , • ' one of which is jdiotographed on page 579, was a 

[ O*'' ., light yellowi si 1 -white, like that of old polished ivory, 

; . ‘ ' w’ith here and there a ])ale flesh-pink tinge. On the 

, , under-surface this light tint w’as jjcrsistcuit, wdiile the 

back wras traversed by some twelve broadisli bands of 
, , pale slate-grey. The skink does not, like the mole and 

- ^ the Am])hislmias, obtain its f(H)d from subt(‘rran(*an 

sources. It comes out to bask on the surface 



Photo by jr. Saviifr-Kcnt^ [MU/oul-on-iiti’., 

KONTGKX ray rHOTOORAPH OF OCELLATKO LIZARD. 

The remarkable length and ulendemeBB of the bones of the hind fret are 
well illustrated by this photograph. 


of the sand wlien the suii is at its height, 
and kee))s a brisk look-out for flies or 
other insects, whi(*li, if they approach suffi- 
ciently near, are pounced uj»on with remark- 
ably agility. Should the sky become overcast 
or any cause for alarm manifest itself, the 
skink disappears beneath the sand as though 
by magic, not infrequently burrowing dowui to 
a depth of several feet.. Even at the jiresent 
day the skink is esteemed by the Arabs both 
for medicine and food, and in the latter associa- 
tion, well broiled, lias won the commendation 
of Eurojiean palates. 

One of the most bizarre members of the 
Skink Family hails from Australia, where it 
is known as the Stitmi’-tailei) Eizaud. The 
most remarkable feature in this form is the 
shortness and roundness of the caudal apjien- 
dage, the contour and pro])ortdons of which, 
in fact, so nearly correspond with those of the 
liead that it was originally described by its 
discoverer, Captain William Dampier, just over 
three centuries ago, as a double-headed animal. 
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To quote hia own quaint de- 
saw here [Sharks’ Bay] included 
shape and size with other guanos, 
remarkable particulars, for these 
and had no tail, and at the 
they had a stum]) of a tail which 
not really, such being without 
seemed by this means to have 
A Bj)eciinen of the stumin 
at the Regent’s Park Gardens, 
tunity for its com])arison in the 
h^ine specimens of the stuinjH 
10 inches in length, and are 
however, being very small and 
is covered with large, over- 
tion with its customarily dark 
to it a marked resemblance to 


Photo htf ir. grtriUt'^Kt tit, F.X.S., 
Milfont o»-Sin. 

COMMON SKIXK. 

LivPR and ImrniWM in the nuihI, coining; 
out uhen tht* tntn Ktiiniv. 


scrii)tion : “THie land animals we 
a sort of guanos of the same 
but differing from them in thn‘e 
had a larger and uglier head, 
rump, instead of a tail there, 
apjieared like another h(‘ad, but 
mouth or eyes ; yet this creature 
a head at eaclj end.” 
taihul lizard is usually on view 
and will afford visitors an oj>por- 
flesh with Dainjuer's desiuaption. 
tail will measure as much as 
thick in ]»rojK)rtion, the legs, 
weak. The surface of the back 
lajiping scah‘s, that, in conjunc- 
brown or Ihickish line, convey 
a long, imbricated fir-cone. On 


the under-surface the scales are in comparison very small; the colouring in this region is also 
usually light grey or yellow*, variegated with darker reticulations. 

Stum]»-tails make most g<iod-natured and grotescjue household p(‘ts. Of two examph‘s 
which w*ere for some years in the writer’s jiossession a charac*! eristic ]>hotograph is n^produciul 
below. When basking in the sun, the tail often becomes dislfuided to (‘normous jiroport ions. 
The internal substance of this abnormally dilated organ consists chiefly (d* fatty tissue, and it 
seems probable that it fulfils the role of a res(*rvoir for the storagi^ of niitricuit and h(*ating 
materials, to be drawm upon during hibernation. The winter months in the southern districts 
of Western Australia are cold, and this lizard, in common with other local species, red ires 
during tliat season into the sheltering rec(»ss of a hollow tree-stump or rock-crevice until the 
sun is again in the ascendant. The stumjwtail is jiractically oirmivorous in its habits. In 
captivity fruit, and more especially bananas, constitute a favourites died, but it will als<» gr<M*ilily 
devour worms, beetles, and garden-snails, and may consenjinmtly be^ turned to good account as 
a destroyer of garden-pests. 

Of other Australian members of tlie Skiiik Family, the (iKKAT (hcLones, or Iba’K-T()N(inKl) 
Lizard, maybe mentioned. This sjiecies, which is about 18 inches long, presents no almormal 
development of head or tiiil, as in the form last describcHl. The iaxly is smooth and sub-cylin«lrical, 
and with its closely set scales resembles that of a snake. The dominant colour is a soft 
steel or silvery grey, variegated with darker or lighter (Toss-bands and n^ticulations that are 
most strongly marked on the sides; the under-surface, by way of eoidrast, is most usually ])ale 
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ATTSTRAJJAN BTUMP-TATLEI) LIZARDS. 
Two of the antbor'H houiwhold 


1 Miljhrd’un.-ljea, 
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Photo by H’. HavilU-KcnU i’.Z.Af.] [MUjm'd-on-Sta, 

BMJK-TONCJUED LlZAllDS. 

A femiilo with her family of twelve. 


salmon-pink. The tongue of 
this lizard, which gives to it 
its popular title, is somewhat 
remarkable. It is large and 
flat, and of a bright blue tint, 
resembling nothing so much 
as a piece of blue flannel. 
The animal, as it moves about, 
is in the habit of constantly 
protruding and retracting its 
tongue, which consequently 
constitutes a very consjiicuous 
object. In common with the 
majority of its allies, the blue- 
tongued lizard is viviparous ; 
but while the stump-tail only 
produces one at a time, which 
is nearly half as large as the 
parent, the present form gives 


twelve. An examj)le in the writer’s jiossession on one occasion presented him with a litter 
embracing the larger number, and afibrded the material for the pliotograph here reproduced. 

As a contrast to the two iirecediug forms, the Spine-tailkd Li/akdh, with their short, flat, 
spiky tails, may be cited as a conclusion to this notice of the bkink lainily. There are 
nine known members of the same genus, all inhabitants of Australia. The lower of the two 
forms here figured is especially abundant on one island of the Abrolhos group, ofiF the 
Western Australian coast. This example is re])resented at about two-thirds of its natural 
size. It is an interesting fact tliat an allied but considerably larger species monopolises 
a neighbouring island of the same group, the two species not intermingling: probably 
the larger one would prey on the smaller. The largest member of the genus, known 
as Cunningham’s Spine-tail, of a uniform black hue, pei)pered white, is not infrequently 
brought to Europe, and two examples which were for some years in the writer’s possession 

bred regularly, ])roducing eight 
or ten young at a time 
for several consecutive years. 
The fact that these lizards 
enjoyed full liberty ’in a 
heated greenhouse, with a 
temperature and surrounding 
conditions closely identical 
with those to which they 
vrere naturally accustomed, no 
doubt contributed extensively 
to their fertility. 

With this group we are 
compelled by lack of space 
to close our account of the 
true lizards, but the reader 
must understand that only a 
very few out of an enormous 
number have been mentioned 
at all. 










Photo by H'. Saville-Kent, P.Z.S.] 


IMil/ord-on-Sea, 


SPINE-TAILED LIZARDS, WESTERN A17STEALIA. 
These lisards are essentially vegetarian in their habits. 


CHAPTER IV. 

CHAMJ^I.EONS AND TUATERA. 


Cham^.lk()xs. 


T he Ciiamjeleons differ in so many iiii]>ortaiit 
structural points from the ordinary tizards 
that they are usually regarded now by 
scientists as a distinct reptilian sub-order. The 
essential characters, externally recognisable, that 
serve to distinguish the chaimcleons are : — 
Firstly, the extraordinary development of their 
worm-like extensile tongue, the tij) of it club- 
shaped and highly viscous, and the shaft cylin- 
drical and as elastic in texture as india-rubber. 
Adapted for the s])ecial object of catching flies, 
this ()rgan can be projected from the mouth 
to a distance of 6 or 8 inches or more with 
lightning-like rajiidity, and rarely misses its 
quarry. Coiniiaring small things with great., 
tlie chamjeleon’s tongue and its action might be 
likened to a schoolboy’s popgun, having its |)ellet 
secured to the barrel by a long elastic ligament. 
Presuming further that the pellet is covered 
witli a viscid secretion such as bird-lime, and 
tliat the object shot at is hit and brought back 
to the shooter’s pocket by virtue of the liga- 
ment’s intrinsic elasticity, we have an almost 


veritable replica of the chamjeleon’s fly-catching 
a})]jaratus. The second reniaikable structural 
peculiarity of the chamjelcon is the inde^K'iident 
relationship of the two eyes. The eyes them- 
selves are unlike those of any other lizards ; they 
an' large, ])roiiiinent, skin-covered cones, jK»rforated 
only at their extreme apex for the minute pupil- 


o[>ening : while one 
object in front of it, 
around in search of 


eye may l)e fixed on an 
the oilier may h(‘ rolling 
a scu-ond quarry. This 


independent ca^iacity of vision, while peculiar 


among rejitiles to the chartiieleon, is common t.o 
many fishes, such as blennies and flat-fishes. A 
third anomaly in the cliamadeon’s structure is 
the character of the feet; these resemble those 


of a ]miTot, the toes being bemnd together in 
two opposable bundles. In the fore foot the 
inner bundle contains three and the outer one 
two toes only, while in the bind foot the order 
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of their amalgamatioTi is precisely reversed. In either ease these feet subserve, as in parrots 
and other i)erching-birds, as most effective organs for maintmning a close grip upon the tree- 
branches among which they habitually live. The tail of the chamteleon is, finally, higlily 
prehensile, and, as with tlie New World monkeys, constitutes a veritable fifth hand, wherewith 
to ensure it against falling oil’ its j)erch. 

The colour-changing properties of the ehamfeleon have been the subject of enthusiastic 
but in many instances exaggerated descriptions from the earliest times. As a matter of fact 
there are other lizard s])ecies which share this kaleidosco])ic property to an ecjual or even 
greater degree. The Indian tree-ge(*kos, referred to on a previous page, as also the calotes 
from the same region, are cases in ]»oint. Chairneleons are undoubtedly possessed of marvellous 
colour-changing faculties, and it would a2)pear to be scarcely in all instances, as is more 
usually represented, a case of adapting themselves to the tints of their environment. The 
assumption of leaf-green, grey, brown, reddish, or yellowish tints, in ac^cordance with their 
surroundings, is the ordinary record. Some examples which formed tlie subjects of the writer’s 
experiments exhibited, however, interesting deviations from the beaten track. Male individuals, 
in paiticular, were observed to assume tints and decorative patterns that rendered them 
remarkably conspicuous objects, in spite of their leafy environment. The normal ground- 
colour of these sjjecimens in 
full daylight was so dark a 
green that it might he almost 
characterised as black. Tpon 
this were superimposed lines 
and s] jottings of strongly con- 
trasting tints. The more 
dominant of these was a 
brilliant orange, that was 
(listiibuted in bold lines 
along the head and checks, 
and formed a radiating ]»at tenj 
on the skin-covered cye-cones. 
The same colour formed some- 
what broken-up bars across 
all four limbs, and W’as dis- 
]>ersed in bold s])ots over the 
entire remaining hody-surfacc : 
along the tail these sjjots w’cre concentrated in threes, giving it a scini-barred a^jpearance. 
All among these orange limb- and body-spottings were distributed a secondary series of 
somewhat smaller spots, the tint of which was a pale but very brilliant emerald -green. This 
chamaeleon asleep at night w*as a very different animal. The ground-colour was tmrisformed 
from almost black to a bright grass-green. The orange lines became lighter in colour and 
broken up into patches; many of the orange spots on the body disap] jeared, but those remaining 
were of larger size and jconcentnitod in threes in two lines along each side, these triple s^jots 
enclosing centrally a larger elongated s]K)t or ])atch of bright pink or ])uce. The bright 
emerald-green secondary spots, as seen in daylight, were almost white. If handled during the 
daytime, the ehaiineleon w’as wont to assume a colour nearly identical with his night garb; * 
the tAvo lines of pink palelies, jireviously invisible, would a])i)ear, and, while the orange spotting 
remained constant, the emerald- green changed to lemon-yellow. 

A chamaeleon in a rage is a decidedly grotesque object. The back is arched, the body 
and more especially the throat-jjouch are inflated to their fullest extent, the mouth is opened, 
the eyes roll, and the creature rocks itself to and fro and hisses in a most threatening manner. 
When, as often haijpens, it also simultaneously sits up on its haunches, the eftect is doubtless 
as terrifying as it is intended to be to a rival chumoileon or any small animal which may 
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venture to approach it. A number of other lizards, including tree-climbing varieties, were 
introduced to the company of the examples under observation, and until friendly acquaintance- 
ship had been established their advances towards the chamssleons were always repelled. 

The majority of the chamseleons lay eggs, 
but a small number produce living young, as 
with skinks and other lizards. Examples of 
the common European and North African 
species kept by the writer excavated holes 
in the earth, in which they laid their eggs, 
and then carefully covered them up agjiin. 
Unfortunately these eggs were not fertilised. 
One South African species has been reported 
to the writer as being in the habit of placing 
and separately wrapj^ing and fastening up 
each egg as deposited in the leaves of the 
tiee in which it resided. While Africa and 
Miulagascar represent the head centres of 
distribution of the fifty odd known species 
of chamaeleons, they enter Europe through 
the Spanish Peninsula, and extend east- 
ward to Arabia, India, and Ceylon. The 
largest known variety, which inhabits Mada- 
gascar, attains a length of 15 inches; the 
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smallest pygmy chamieleon of the Cape scarcely measures 2^ inches. 

The Tuatera. 

That singular reptile found on certain small islands lying to the north-east of New Zealand, 
and known as the Tuatera, differs in so many structural characters from all other lizards 
that it is assigned to a sej»arate order. Externally the tuatera does not differ materially in 
form from an ordinary lizard. The skin, however, is peculiar for its leathery, granulated, and 
W'rinkled texture ; tliere is no trace of ext(*nial ears ; the eyes, adapted for nocturnal vision, 
have in daylight vertical pupils; and the bases of the toes are united by connecting w'ebs. 
The deejier internal characteristics include the possession of supplementary so-called abdominal 
ribs, the ])resence of which are readily a])- 

prehended on handling the living animal. 

These structures, wdiile absent in ordinary 
lizards, find their near equivalent in the 
breast j>late of tortoises and turtles. The 
teeth are not implanted in distinct sockets, 
but attached to the summits of the jaw's, 
which are devclo])ed in a bcak-like manner, 
and in older individflials fulfil, after the 
manner of a beak, the functions of the woni- 
out incisor teeth. 

Tuateras have been exceedingly scarce 
of recent years, and in view’ of their scientific 
interest, and tlie risk of their possible ex- 
tinction, are now’ protected by the New Zealand 
Government. Among the multitudinous gifts of which their Koyal Highnesses the Prince and 
Princess of Wales were recipients during their recently accomplished world-embracing tour, a 
l)air of living tuatera lizards formed one of the most singular and highly prized contributions 
accepted from the loyal New Zealanders. 
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CllAPTEll V. 

SNAKKS, 

cliarcict eristic contour of a snake’s IxkIv is too familiar to ikhmI elaborate clescri|)tion ; 
its leading features are, in fact, so nearly apjiroxiinatiMl by ct‘rlaiii of the legless lizards, 
l»revioasly described, that the distinctions between the two can with dilficulty be dtdined. 
Many of the snake-like lizards, imdiiding the (Aunmoii l51ind-worm, are altogether devoid of 
external limbs. In some snakes, on the other hand, and notai)ly th(‘ larg(» terrestrial Pythons, 
a s[nir-like development on each side of the base of the tail r(‘presenls rudim(‘nlary hind legs. 
The Snakes agree essentially with the IJzards in tln‘ character of their scaly covering, the 
scales, however, being larger on tladr und(*r-snrface and s)M*cially ada|)liMl, as in the legless 
lizards, for cree])ing locomotion. The ess(*ntial distinctions betwesm th<^ two groups have to 
be sought in the structure of the ln*ad. The most, notable of tln»se, as it- tibtains in the 
Snakes, is the very loose manner in which all the bones conn»'ct«*d with the jaws are held 
together, thus jiroviding for the greatest ]Kissible distension in the act of their swallowing 

their prey whole, as is the custom of all ordinary snakes. To achieve this end, the two halves 

of the lower jaw are not unitt*d together at their exlnmiity or chin, as in lizards, but are 

merely connected with one another by an elastic ligament. In most, snakes the iKmes of 
the upper jaw and palate are also attached to one another in a similar way. 

The eyes of a snake differ in a very marked manner from those of (»rdiriary lizards. 

No snake jiossesses movable i‘\eli(ls. 'Fhe eye, in coinp(*nsjition, is protected by a tranH[Mirent 
horny disk, continuous with the general epidermis, and is shed with it when the snake casts 
its skin. This feature imparts to snakes that fixed, st(aiy expression of the eyes which 
undoubtedly contributes very materially towards increasing the feeling of repulsion with which 
snakes are commonly regarded. A few excej>f ional lizards, such as the (leckos, have a similar 

eye-construction, but it is not met with in any of the limhle.ss *)r snake-like forms. No 

snakes, again, show any trace of external ear-ojsmiiJgs, such stnicture.s, on the other hand, 
being distinctly developed in almost all lizards. The head itself of the snake is never 
compres.sed or elevated, as in mo-sr lizards, hut flattened down and usually wider than the 
body, to which, however, it is unitwl without a distinct neck. The tongue of the snake is 
slender, and terminates in two long, thread-like points; basally it is inserted int/) a hollow 

sheath, into or out of which the entire organ can be refracted or exs(‘rted at will. The 

somewhat uncanny, flickering action with which a snake, while moving, displays and as it 
were feels its way with its long, forked tongue represents another element which adds to the 

.Wi 74 
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disfavour with which these reptiles are commonly regarded. Among the uneducated even at 
the present day it is not unusual to hoar the tongue, with reference to its peculiar shai)e 
and vibrating action, pronounced to be the seat and instrument of the aniinars j)oisonous 
properties. The swift, silent, stealtliy, gliding motions with w’hicli, apart from any visible 
organs of locomotion, a snake slides, as it were, along the ground and over all obstacles fill 
to the brink the measure for its condemnation in the estimation of all but the snake-devotee 
or the naturalist. 

The locomotion of the snake is, as a matter of fact, one of the most remarkable 
and beautifully contrived i)henomena in animal mechanics. The peculiarly jointed and 
abnormally mobile ribs constitute the mystic devs ex machiiui by wdiich the reptile accom- 
plishes its migration. Those ribs articulate in pairs by a single mobile head with their 
respective segment of the vertebral column. At their opjx)site extremity they imyange 
on and are in muscular connection with the broad, slightly overlapping, shield-like scales 
which clothe the under surl'ace of the body. Tlie rib-muscles, contracting in rhythmical 
succession, raise tlie free ov’^erlapiiing edges of the shield-like scales, which, striking against the 
giound in the same regular order, ymsh the body forward. Adopting an easily com])rehensible 

simile, the snake’s body is 
carried along the ground on 
the same ]>rinci])le as a ])addle- 
wheel steamer is yiuslied along 
the surface of the water, the 
2 )ad(l]e-bo:irds in the case of 
the snake being affixed to a 
long, narrow yhine instead 
of a circular wh(*c‘l. 

The j)Oi son -fangs of 
snakes are highly specialised 
structures, and their ])resence 
or otherwise was formerly 
considered sufficiently dis- 
tinctive for the sey>m*ation 
of these repti]t‘s into two 
shaiply defined natural scries. 
More recent investigations 
have, however, sliown that 
such a system of classification is entirely artificial, both venomous and liarmless s])ecies 
o(*curring among groups which are related to one another by essential structural characters. 
The teeth in the ordinary or harmless snakes are usually represented by two rows of slendcM', 
recurved, sliarply pointed teeth in the ujjper jaw, and a single row of a similar character in 
the lower one. This recurved character of the dentition effectively assists the snake in gorging 
its quarry whole, nothing once .seized by the hook-like teeth having a cliaiice of retreating, 
the snake itself being unable to eject the ]»rey iijion which the teeth have fastened. In the 
most j)oisonou8 series, iucli as a rattle-snake, there is but a single row of r(‘curved teeth in 
the u])per jaw, and tliese are the equivalents of the inner set of the harmless species. Among 
the most venomous snakes the j)oison-fnngs are tubular in character, the j>oison being recidvcnl 
from the venom-glands at their o])Pii base, and discharged at the ajiex. In other forms tlie fangs' 
have grooved channels only for the passage of the virus, while in other species there may be 
an intermediate condition. In all cases the i)oison-secreting glands are modifications of the 
ordinary salivary glands of other vertebrate animals. They ai*e situated, one on each side, 
immediately below and behind the eyes, and are in some instances so abnormally develojied 
as to extend backwards along the sides of the body. Special muscles envelop these glands, 
and force the poison into the hollow base of the fangs when the mouth is opened to strike. 
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Snakes, like lizards, are most abundant in tropical countries, the Indian and Malay regions 
in particular being richest in numbers and varieties. The British Islands support but three 
representatives of the class~the Addeu, the Common Einoed and the Smooth Snakes— this 
number, by a coincidence, being identical with that of the Lizard Tribe indigenous to the 
same islands. JMaiiy of the smaller species are little over 1 foot long, while the huge Pythons 
and the Anaconda may attain to or exceed 30 feet. Regarding their habits, some are purely 
terrestrial, frequenting the rocks or sandy deserts, or even burrowing beneath the earth’s 
surface. Others are essentially arboreal, many amphibious, and some, like the Turtles among 
the Chelonians, entirely marine. As with the Lizards, the majority of snakes lay eggs enclosed 
within a white leathery shell, while with a considerable number the young are brought forth 
alive. The eggs, deposited in the earth, sand, or among vegetable debris, are usually left to 
be hatched by the heat of the sun. In the case of the Pythons, however, they are incubated 
by the parent. 

A small group of snakes which is usually placed at the head of the series in systematic 

classifications share the sub- 
terranean habits of the 
Amphisba3naB among the 
Lizards ; and the eyes being 
rudimentary and functionless, 
they are commonly known as 
Blind-snakes. A structural 
peculiarity which se])aratea 
these singular reptiles from 
all other members of the 
Snake Tribe is the entire 
absence of teeth from either 
the upper or lower jaw. Tlie 
food of the blind-snakes 
consists largely of ants and 
the larv® of beetles and 
other insects which lead a 
subterranean life. Although 
spending the greater 2)ortion 
of their existence under- 
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like ra]iiUity, to strike 01 wijMj an intondwi victim. such migrations more gener- 

ally taking place during 

showery weather. About 100 species of blind«snakes are known, and are mostly confined to 
troxacal countries. One small worm-like form occurs in Greece and the adjacent islands, its 
range extending through a considerable area of South-western Asia. 

The step from the small w'orrn-like Blind-snakes, with their functionless eyes and under- 
ground habits, to the Bbas and Pythons, the largest and most highly organised members of 
the Serpent Tribe, would seem at first sight to be altogether unwarranted. In one essential 
character, however, they agree very remarkably. In l)oth groups the bony skeleton exhibits 
a far more generalised structural ])lan than in any of the succeeding ones, so that they may be 
regarded as more nearly resembling the primitive stock from which the other more sx^ecialised 
kinds — such as the Vix)ers, with tlieir death-dealing x>oison-fangs — have been evolved. 

The Pythons and Boak, or Boa-constkictors, as they are X)opularly known, belong entirely 
to the non-venomous section of the Snake series. The teeth, forming two rows in the upx)er 
jaws, gradually decrease in size from before backwards, and none of them are grooved or 
modified in the form of poison-fangs. The body is usually more or less compressed, and the 
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may include over 400 vertehrje. Tn common with otluT incmlKns t)f its family, this huge 
snake kills its quarry by coin])ression or strangulation, throwing armind it successive coils of 
its body, which, with their contraction, crush out the life of tlie victim. The disjiatched 
prey is then swallowed whole, commencing with the ln*a<l. The ]>revioiis crushing of the 
bony franiew’ork greatly assists the swallowing ]»rocess, which is furthiM* aided by the snake 
pouring over the body of its victim a copious discharge of sjiliva. 

The extent to which the jaws and th(‘ int(‘gunu‘nt of the body gimeraliy can ht* dist^»ndcd 
for the passage and reception of the food is remarkal)l(‘. After juirtaking of a solid meal 
in this fasliion, pythons remain sluggish and in a stati* of s(*mi-torpor for several days, not 
reaw’akening to active life, in fact, until the dig(*sti(»ii of the food has he(»n accomplislied. As 
is well known, these and other snakes can exist for p(‘rio(|s of many months’ duration betweiui 
their meals. One of the largest Indian ]^ythons by no m(‘ans cont(‘nts itself witJi sucli small 
quarry as liares and rabbits— sbeej), young calves, and soim* of the smaller d(H*r repn^senting its 
more accustomed food. The liuman spec’ies unarm<‘d is as weak t»r weaker tJiaii the jiroverbial 
kitten, pitted against tlie }iydraulie-])re.ss-like embrace of these num.Ntcr serp(‘nts ; and many 

an Indian native, and more rarely the white man, lias fallen a victim to their attacks. 

The Retkjulated Python, so called on account of t* e bold reticulated jiattern of the skin- 

ornameiitalion, may equal, if not exceed, the Indian species in dimensions. Jt. is a native 
of Burma, Siam, and the Malay region generally, and is recorded as occasionally exceeding 
30 feet in length. Exainjiles of this sjiecie.s, including one over 20 f(*et long, have constituted 
leading attractions at the Rejitih^-liouse in the Zoological Society’s Ciardens for many years 
past. Tlie gorgeous prismatic tints that play u|Kjn the surface- markings of the coils of these 
huge Kiidies, ^as the / 

cages, form one of the , 

most wonderful sights ■> 

that the Gardens . • ' ^ 
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and occurs with local modifications as far east 
and south as Natal. In the latter country 
it is most familiarly known as the Natal 
Rock-snake. 

Some ratlier singular incidents have boon 
recorded illustrating the tenacity with which 
pythons retain hold of the (juarry once seized, 
or, more correctly, their inability to release 
it. At the Adelaide Zoological Gardens a 
specimen, when absorbing a rabbit, managed 
to entangle its teeth in a corner of its 
blanket. That blanket had to follow the 
rodent through the 12-foot-long python. On 
another occasion two ])ythons, a Queenslander 
and Afrikander, ha]>i)ened at the same instant, 
to commandeer resj^ectivoly the head and 
hind(juartcrs of an identical rabbit. Incli by 
inch the portion between the two grew smaller 
until the two noses met. There was no 
retreating from this intpaase^ and the mo- 
mentous question, “Shall I slay my brother 
boa?” had to he settled affirmatively by one 
or other of tlie interested ])arties williout 
further ]>arley. Tlie somewhat smaller and 
weaker individual was gradually telescoped, 
and in due time assimilated. The absorber 
was decidedly jioorly and “olf colour” for a 
considerable period after accomplishing this 
cannibalistic feat; it ultimately recover(‘d both 
its appetite and its prismatic tints. 

The True Boas, as distinguished from 
the Rythons, are more essentially arboreal in 
their hahits, and, with the exce]jtion of one 
or two species found in Madagascar, belong 
to the trojiical Amcn-ican zoological region. 
The Common Boa, or BoA-ooNSTJficiroR, wliich 
attains to a Icuigth of 12 or 14 feet or more, 
is limited in its distvihutioii to South America. 
The colours of this snake, which consist 
mainly of a light brown, W'itli a number of 
dark brown cross-bars on the back, and light 
centnHl, dark brown spots on the sides, 
so nearly agree with the tint of the 
tree-branches with their interlacing shadows, among which it usually lies concealed, that, 
notwithstanding its large size, it readily evades detection, and is unconsciously api)roached hy 
the animals on which it preys. These, in adult individuals, may be represented by such 
large-sized quarry as dogs, and even deer; while smaller examples prey largely on birds and 
their eggs, and the numerous rodents with which the tropical American forests teem. I'Vom 
observations made ui)on this species in captivity, it would appear that the eggs are usually 
hatched within the i)arent’s lK)dy, though an instance has been re(;orded in which both eggs 
and young were produced simultaneously. 

A close ally of the typical boas, which shares wdth them a tropical South American 
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habitat, is the huge Anacoxda, or 
Watkr-boa, of Brazil and the adjacent 
countries. This animal, which is 
undoubtedly the largest living rei)re- 
sentative of the Serpent Tribe, attains 
a length little, if any, short of 40 
feet. One such monster was specially 
referred to by Dr. Gardiner, the 
botanist, in liis “ Travels in Jinizil ” ; 
it had devoured a horse, and was 
found dead, entangled in the branches 
of a tree overhanging a river, into 
which it had been carried by a flood. 
l’\ill-grown cattle, and occasionally 
human beings, as well as horses, are 
alleged to fall victims to the destruc- 
tive prowess of this gigantic snake. 



The anaconda is essentially aniphibious hnmilrHSjuvl markPil NiKrioH ltal.v nml Hinly. 

in its habits, the greater part- of its 

life being spent in the water, lying in wait, in tlie quiet lagoons and backwaters, with only 
its heiul above the surface, and ])rc]>nre<l to s(*lze any unfortunate animal which may cojue to 
the brink to drink. At other times it will coil its(‘if upon the trunks and largcM* hranchis of 


the adjacent trees, and from that ]»oint. of vantage will dart down its la^ad, with sun* aim and 
liglitiiing rapidity, to seize any suitahle quarry which may pass l)eiM*alh. In muim* parts of 
South America w’h ere tlie rivers dry U]) at. certain s<‘asons of fh<» year, tin* anaconda is recorded 
to he in the habit of burying itself in the inu<l and lying torpid, alter tla^ nniniicr <»l 
crocodiles, until Ibe return of the rains. The ground-colour of tla^ anaconda is usually gn‘yisli 
brown or olive above, the back being (amaineiitcd with one or tw«) transverstdy disposed rows 
of large, rounded, dark l)n»wn or blackish spots, while the sides are decorated with more 
irregularly scattered, smaller, eye-lik(^ spi>ts, liaving whitish (*entn‘s and daik margins. 

An interesting little groii]), connecting the l5oas and J*ytli(»ns with tlie Gommoii Snakes, 
is that of the so-called Shiki.d-taii.s, or Kaktii-hnakks, of India and (Vylon. 'Ihese reptiles 


are earth-burrowers, like flu* Blind- 


snakes, j)reviously referred to, hut 
have well-develojied eyes, and are 
further distinguished by t lie abruptly 
truncated contour of their posterior 
extremity, which may be either a 
naked disk or covered with keeled 
scales. Their bodies are cylindri<'al, 
with the scaly covering very smooth 
and polished, the scales of the uiid^-r- 
surface being but little larger than 
the U]>per ones; the jaws, in conformity 
with the peculiar modification of their 
skull, are not capable of wide dis- 
tension. Seven genera and a large 
number of species are recognised, some 
being brilliantly coloured with tints 
of red or yellow. Their main diet is 
earth-worms. 

The family of the Common Snakes 
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includes the greater number of species, the majority of the most venomous as well as harmless 
varieties being comprised within its limits. The characters that are made the basis for 
sejiarating these snakes from the Boas are associated with the structure of the skull, and are 
not therefore readily recognised without having recourse to dissection. It will suffice to mention 
that., in this and the remaining grou])S, there is an entire absence from the lower jaw of the 
slender supi dement ary bone known as the “coronoid,^^ which is ])resent in the Boas and 
Pythons. From succi*eding groups, such as the Viperine series, they are distinguished by the 
circumstance that the ui)per jaw is firmly fixed in a horizontal position, and is not capable of 
erection in a vertical j)lane, or like the lid of a box, as obt>ains with the Vipers. 

These snakes are separated into secondary groups with relation to the structure of their 
teeth. In one series these teeth are solid throughout, neither grooved nor tubular; and all 
the snakes thus characterised are harndess. In the second series one or more pairs of the 
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hinder upper teeth are longitudinally grooved, and act as i)oison-fangs ; they are consequently 
distinguished as the “ back-fanged ” group. In the third series the front teeth of the upper 
jaw-bone are grooved, and constitute the i)oison-fangs, and they are known as the “front- 
fanged” grou]). ' 

To the first-mentioned solid-toothed and harmless division of the family belongs the 
British Rinued Snake and some forty other allied species which are collectively known as 
Water-snakes, with reference to their more or less pronounced aquatic habits. The ringed 
snake has a stoutish cylindrical body, keeled scales, flat head covered with regular shields, 
wide mouth-cleft, and numerous teeth, the strongest of which are at the hinder end of 
the jaw-bone. The colour varies somewhat, being usually grey, brown, or olive above, with 
darker 8i)ots or narrow transverse bands; the under-surface is mottled black and white or 
grey. The lip-shields ai’e white or yellowish, with black dividing-lines. The neck in the 
ordinary variety is usually ornamented with a yellow, white, or orange collar-like patch. 
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behind which is a somewhat broader black collar, 
which is produced forwards and sulwlivides the 
yellow one in the centre of the upper-surl’ace. 
In the variety of the ringed snake indigenous 
t/O the South of Europe the collar-like markings 
may be altogether abscuit, or reduced to a small 
black patch on each side of the naiK» of the 
neck. The maximum length of tlie ringed snake 
is some feet. It is a most expert swimmer, 
moving swiftly through the water with lateral 
undulations of its body, and carrying its ln*ad 
and neck well above the surface, krogs con- 
stitute its favoiirit-e diet-, hut it will also captiin^ 
and devour fish, mice, and young binls. 

The ViPKKiXK and Tesselatkd Snakes, both 
Eiiropcv'in forms, as also the (iautek- ami 
Mucassin-snakks of North America, are all closely 
allied in structure and habits to the familiar 
ringed sjiecit^s. The second Ilritish s])(‘cics, known 
as the Smooth Sxake, belongs to th<^ same 
group, but is more t(*vrestrial in its habits; whih* 
comparativ(‘ly rare in England, and limited to 
the southern counties, it is pl<»ntifal on the 
Continent. The Indian IUt-snakk, which is 
almost as useful as the domestic cat in riihling 
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dwellings of rats and mice, is anoth(*r repre- 
sentative of the solid-toothed grou]». This group also inclu(h‘s the so-ealleil PyiiMY Snakeh, 
inhabiting the Malay region, w’hose habits an? mainly arhonsd. Tiny are tlie most diminulive 
memhers of their order, some of the thirty known sj)eci(‘s not exc(*('ding 1 loot in lengtli. 

The typical Tkee-hnakks of the Indian and Australian regimi, with kirgc? eyc^s, somewhat 


com]»re88ed bodies, and 


colours of green or olive. 


in harmonious acconl with 
their arbori^al surround- 
ings, also belong to the 
solid-toothed and harmless 
section. An especially 
interesting represeiitati ve 
of this gnm]) is the so- 
called Eua-EATiNCi Snake 
of South Africa. It does 
not exc(*ed 2 feet in 
length, and is for the most 
j)art ai boreal in its habits, 
and, as its name implies, 
would a^ipear to feed ex- 
clusively on eggs. As a 
structural adaptation for 
this peculiar habit, the 
spinous processes of a 
number of the vertebra} 
project into the throat 
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and are tipjied with enamel, thus constituting sui)i)lementary throat-teeth. Normally this snake 
subsists on the eggs of the smaller birds, but when short of this supply has been known to 
leave the trees and rob hen-roosts, being able, notwithstanding its comparatively small size, to 
dilate its mouth and throat for tlie recejition of a hen’s egg. The egg is split longitudinally 
by the action of the throat-teeth, the contents sw’allowed, and the shell ejected. 

The second or back-fanged ” grou}) includes many exceedingly poisonous species. Among 
these may be mentioned the Indian Whip-snakes and their allies, coini^rising many tree- 
fre(juenting s]»ecies, closely resembling in habits and colours the harmless solid-toothed tree- 
snakes of tlic jireceding section. 

It is among the third or “ front-fanged ” group, however, that the most venomous spe(;ies 
occur. To this section belongs the death-dealing (’oBitA, the yet more formidable IfAMADKYAi), 
the Indian Cj{Aits, the FaiYptian Asp, and the Austbalian ?>i.ack Snakes and Death-adders. 
The ConuA-DE-rAPELLO, Hooded, or Spectacled Snake, as it is variously known, is perhaps the 
most n()torir)iisly familiar example of its section, being resjxmsible for the greater moiety of 
the many thousands of fatalities that annually occur among the natives of India from the 
bites of venomous serpents. 'J'he craits, which resemble the cobras, but do not possess an 
erectile hood, are accredited a second position in death-dealing. The i)eeuliar feature of the 
erectile hood that chanieterises the cobras is due to the circumstance that a eerlahi number 

of the ribs in this region are 
independently movable, and 
can be elevated and dej)ressed 
at will, the skin-fold that 
overlies them iKu'ng loose and 
elastic. The back of the hood 
in the ordinary Tndiaii cobra 
is usually ornamented with 
two eye-like s]K)ts, conne(*ted 
with a Joop-like hand, which 
communicate to the coin]>let.e 
pal t ern tlje fancied resemblance 
to a pair of spectacles, whence 
it has derived its a])pellation 
of Spectacled Snake. Indi- 
viduals vary, however, very 
considerahlv in this matter of colour-markings; in some instances a single eye-like spot is 
alone develojK'd, while in others it may he entirely absent. The Common Cobra grows to a 
length of 0 or 7 feet, dimensions greatly exceeded by the Giant Cobra, or Hamadryad, a 
fortunately rarer form more exclusively confined to jungle and forest districts. This 8i)ecies 
may attain to a length of Ifi feet or more, and on account of its deadly bite and fiercely 
aggressive disposition is much feared by the natives of the countries it inhabits, which include 
not only India, but Jhirma, Siam, and the Malay region. Tliis giant cobra preys almost 
exclusively on smalk^r snakes, fn*queiitly including the common cobra. 

A third s])ecies of cobra, known as the Haje, or SPirriNG-SNAKE, inhabits Africa, from 
south as Natal. It is ])erha])s ilic fiercest member of the group, turning 
readily upon its pursuers, or even commencing the attack. It also possesses the somewhat 
remarkable and disconcerting habit of ejecting ])()ison from its mouth to a distance of several 
feet, usually aiming with considerable accuracy at the eyes of its assailant. Although 
unattended by jiermanently serious efieets, the 2 >Rin caused by the virus striking the eyes is 
for the time being excruciatingly ])ainful, jfiacing the recipient of the unwelcome discharge 
entirely hors de coinhat The first record of the poison-spitting propensities of this snake, 
made by Mr. Gordon Gumming, was received with considerable incredulity, but the sUitement 
Las been confirmed. A relative of the writers, stationed in Natal, was recently the victim of 
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such an incident, receiving the i)oison-discharge in his eyes from one of these snakes, which, 
in his eagerness to dispatch it, he had mi])rud(‘ntly cornered, armed only with a sword. It 
was some days before the jjain entirely abated and the sight regained its normal clearness. 

Australia, with its Black and Tjckjksxakes and the Death- addek, possesses snakes as 
venomous as the cobra, which the first-naint‘d s])ecies a])proach in their (rapacity to inflate 
their necks, though to a h^ss degree. The Tasmaman Black Snake, as it glides swiftly, as 
though sailing, across open grass-land, with the midday sun scintillating on its 7-foot stretch 
of jet-black, highly polished scales, its head and expanded neck thivateningly elevated some 
18 inches above the ground, is certainly a most im}»ressive sight. 

One very dislinct groui) of the front-fanged section whicrh demands brief notice is that 
of the Sea-hnAKES. These are readily distinguished by their esi)ecial adai)tation to a marine 
existence, their mu(rh-compr(‘ssed, oar-Iikc tails constituting i)owerful ]»ropelling organs. In 
contradistinction to the terrestrial snakes of the same group, the inferior scal(‘s, not being 
recpiired for terrestrial locomotion, are little if any larger than the up])er ones. All the species 
are highly venomous; they feed chiefly upon fish, and arc distributed througliout tlu^ tropical 
seas. The larger species rarely exceed 5 or 6 feet in length, and the m:ijority are much 
smaller. ]\Iany s])e(.‘ies are noted for their conspicuous colouring, which most fr(‘(jiicntly takes 

the form of distinctly contrasting bands. All 
the nunnbers of this group an^ vivij»arous. 

The last and most highly s]»ecialised 
section of the Snaki* Tribe is that of the 
Vitek and its allies, collectively known as 
the Vip(u*ine I'amily. In all tln^ representa- 
tives of this grou]) tlie hiiuh'r ujjper jaw-bone 
is so loosely articulated that it is capable of 
erection at a right angle to the horizontal 
])lane of the skull, the gai»e of the mouth 
being in conseriuc^nce abnonnally wide. The 
teeth in the upper jaw are reduced to a single 
anteriorly sit uated ])air of tubular poison-fangs, 
with wliich, when striking its la’ey, the snake 
deals a direct stab. The l](*ad in the majority 
of the \’ij)eriiie Snakes is Hattcnied and tri- 
angular, nearly resembling in coni our tlie 
symbolic ace of spades. The body is usually 
relatively thick, and the tail short and stinn])y. Tlie vejti(;al pu})il of the eye dcnot(^s nocturnal 
habits. All the iiicinbers of the section arc venomous. 

The Viperine Snakes art* usually divided into Iavo groiii»s. The first contains the Typical 
or Old World \'ipers, and includes, in addition to the Common Vitek, the Cekastes or Hokned 
V il'EK of Kgyi)t, and tlie large and most repulsive and deadly Afriean Piu^'F-addek. The 
Common Vitek or ,Ai)1)EK, the only iioisonous British snake, has a very extensive geograpliical 
distribution, extending throughout Euroiie and Asia as far east as the island of Saglialieii, and 
northwards to the Arctic (Urele. The HoKNED Vitek of the Sahara and North Africa is one of 
the most venomous of living serpents. Lying buried beneath the sand, with only its head 
above, it will s]ning aggressively at any animal wliicli passes by, and the action of its venom 
is so rapid that a horse or man bitten by it usually dies within half an hour. In colour the 
horned viper closely resembles the sand or stony wastes among which it lies. The most 
remarkable f(*at lire in this snake is the presence of t>vo elevated hom-like proc(\sses immediately 
above the eyes, wliich are most ])rominent in the male. The sjiecies lias frequently been on 
view at the Zoological Society’s Gardens. On one occasion an ostensible example w’as xmrehased 
and de])osited in the Reptile-house, which jiroved on nearer investigation to be a base imposition. 
A common desert-viper had been cleverly manipulated by the deft insertion of suitably shaped 
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splinters of wood into its head, so that it reseinhled the raiH'r horned variety. Tlie PliFV- 
apdkk, the largest member of its trilie, may at lain to a length of C feel or more, and is 
distributed througlioiit the African Continent. lt> thick Ixxly is almost triangular in sei'lion, 
the head very large, flat, and bluntly rounded anteriorly, while the eyes have a particularly 
fierce, stony, and repulsive aspect. In colour individuals vary cousidemhly, hut there is generally 
u chequered pattern of reds, browns, and greys, ilisjiosed in the form of darker ami lighter 
alternating crescent-shaiwd hands along the litu-k. The ]khsou of this snake is nearly as 
virulent as that of the horned viper, and is commonly used by the African bushmen for 
poisoning their arrows. 

The Vijieriite groiij) is abundantly re]>resentcd in the New World, where its members 
differ from the (yiiical Old World sj>ccies in sundry anatomical points, one ol the most- con- 
spicuous features being the presence of a distinct de)>ri'ssion or jiit in the snrliwi' ol the head 
between the nostril and the eye on either side. On this account th(*y are distinguished 
by the title of Pit-VIPKII.s. Among the more familiar ri'presimtalives of this gron]> are the 
ItATTLE-SNAKKS, the Ff.k-i.i.>I.ance, the llrsii-MASTKH. aiid tlm CoiTKIl-IIKAU or .MiH:A.S.SIN-HXAKI'.S. 
All tlu'so are- notoriously venomous, fatal effects from bites received by human subjects being 
of frequent rccurreu<-e. The IlATfl.K-.sNAKKs are especially distinguished by the peculiar, 
loosely jointed, horny aiiiiendage to tlu'ir tails, by the rapiil vibration of whicb, when disturbed, 
they fortunately give timely notice of their ])resence. in the young individuals this rattle 
is only represented by a single button-like knob, additional loi>se, hollow, horny rings being 
added between it mid the scaly termination of the tail as age im-n.ises. In full-grown 
exam].les the horny rings comiK.sing the rattle may number as many as twenty or more, 
thoinrh, owing tx) the war of extermination ince.ssanlly levied against- tliesi* reptiles in all 
eivili^d areas, it is rarelv that snch elaborate mllle-bearers are now met with. The rattle- 
snake, in the. more northern districts of its disiribniion, hibernates in the winter, ol ten 
congregating together in great numbers for the sak<* of the innlnal warmth. ii the earlier 
days certain caves were famous as the r.-treats into which not only liiiiidreds but- tlionsands 
of the rciitiles would congregate from the coiiiilry round for thmr winters slumber. At such 
times hunting-isirties were siiecially organised for their wholesale (lesirnelioii, iinil luroiiiplihliwl 
much towards reducing their ranks to their i.r.-senl iininbers. 

In luldition to the common North American ra* lie-snake there are some hmr or five 
other species distributed throughout the Southern .Stales. .Mexn-o, and Panama N.me apiaau 
to exceed a length of 6 feet. In South America their i-lace is to a hir„. .Mint Ui, n 
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by the so-called Bush-mastek, a snake which 
attains to a length of as much as from 9 to 
12 feet, and, in addition to being ex(!eedingly 
venomous, is of an esj)ecially fierce and aggres- 
sive dis] position. It is devoid of a rattle-like 
a])pendage, the tail terminating in a shar]> 
horny spine. The FER-l)K-liAN(JE, or Kat-tailei> 
PlT-viPEH, is another Central and South American 
s[jecies, held in wholesome dread on account 
of its death-dealing potentialities. Tlie South 
American sugar-plantations are an especially 
favourite resort of this d(‘adly snake, its attrac- 
tion being the rats which frequent the canes 
jind afford its cliiof food. Bying concealed 
among the thick foliage, it will launch itself 
aggressively at any i)ass(‘r-by, and its bite is 
usually attended with fatal results within a few 
hours. The fer-de-lance grows to a length 
of 6 or 7 or occasionally even 8 fe(*t, with a 
thickness of a man’s arm. Its colours, as willi 
most mem))ers of its tribe, are soinewliat variable. 
The ground-colour of the back is usually olive 
or reddish brown, with dark cross- bands ; a 
black stripe runs backwards from the eye to 
the neck, and in some instances the sides of 
the body are bright red. 

The American Continent is not wanting in 
aquatic representatives of the Viperine series. 
The most notable of tliese is the fish-eating Water- VIPEU, whose distTibution extends from 
North Carolina in the south over the whole of North America as far westward as the Rocky 
Mountains. Fish and frogs constitute the main diet of this reptile. 
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AM PHIBIANS. 


CJTAPTER VI. 

FJtOGS AND TOADS. 

E Amphihiaii Class, through the New’ts 
and Salamanders more especially, would 
appear at fiR.t sight to have much in 
common with and to be most closely allied to 
the Lizards, previously descrilied. As a matter 
of fact, ho weaver, th(' group is much more 
nearly relattnl t.o the Fishes. Quite the most 
characteristic feature in the Ainjihibiaiis that 
is indicative of the above-mentioned affinity is 
the circumstance that for a more or less longer 
jieriod of their existence their respirahiry organs 
take the form of external gills, structures not 
found in any of the preceding vertebrate 
classes. Another diagnostic character of the 
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Frogs and Toads 

Amphibia is afforded by the circumstance that 
they all pass through a transitional or larval 
condition before arriving at the adult state. 

The familiar tadpole phase of the eomnion frog 
or toad typically illustrates this jioint. During 
its earliest larval state the lish-like resem- 
blance is especially consjucuous. In addition 
to possessing gills, the body is limbless, and 
produced into a long fisli-like tail, having 
siii)erior and inferior fin-like membranes, 
with which the little animal projiels itself 
through the water. These locomotive fins, 
however, are never furnished with supporting 
fin-rays, as obtains among the Fishes. In 
contradistinction to the Lizards and Snakes, 
the skin of Amjdnbians is never covered with 
spines or scales, but is soft- and naked. In 
many of the Toads and Salamanders the surface of the skin is, howt»ver, warted and highly 
glandular, and callable of emitting an acrid and sometimes jioisonous fluid. Mori‘ or less 
]ironounced conditions of moisture are esstmtial for the wcdl-being of all Amphihiaiis. The 
eggs are deposited, and the earlier or larval eoiiditioiis, with hut fi'w except ions, pass«*d, in 
the water, while the adults remain in its near jiro.ximity, and fre(|uently take u]> tlieir ahodi* 
ill it. Amphibia do not, however, drink water after tlu^ maniuM* of lizards and other reptiles, 
but absorb all the moisture they recpiire through the surface of their skins. The (ii*eper 
and more essential skeletal elements of the Amphibia dilVer (*onspieuonsly from Ihosi* of the 
preceding groups. Tlie vertebra! in the ]iermanentJy gill-lu^aring sjK‘c*ies more particularly 
are scarcely to be distinguished from thost! of fishes. In the h'rog and 'Foad 'IVilus on the 
other hand, they are reduced to a less iiurnher, s(*ven or (*ight. only, than is found among 
any other vertebrates, while ril)s do not exist or are nidiirientary and fmic*t ionless Ihronglmut 
the class. Many bones of tlie skull in flu* Amphibia, as well as its general const met ion, are 
more in accord with tliose of fishes than of ordinary rei>tilc*s. Thc^ tongue, not always present, 
is attached immediately inside the fiont of the lower jaw, its ti|» pcuntiiig do\Mi tlie anirnars 
throat. It is remarkable that, notwithstanding their acjiiatic ])rocIivities, no Amjiliihian has 
been discovered which fmjuenls salt water, 

Amjihibians amongst themselves eonstitule two very easily recognised Hub-divisions, — t he 
one including the Frogs and Toiids, collec- 
tively forming the Tailless gnmp; and the 
other represented by the >i(*w1s and Sala- 
manders, or Tailed Amphibians. 'Flie former 
group has an almost world-wide di^1ribution, 
numbering some thousand sjiecies ; it i> most 
abundantly represented in tlie tropi<*s, rang- 
ing thence in diminishing numbers to the 
limits of the Arctic Circle. In colder elimat<*s 
these Amphibia usually hibernate during the 
winter months ; while in tropical countries, 
where dry seasons intervene, they often 
bury themselves in the rnud, and remain 
in a state of torjior till the return of the 
rains. The majority are more or less e.s- 
sentially nocturnal in their habits. Frogs 
and toads commence life in an aquatic 
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tadpole While m the adult state they are strictly carnivorous, the tadpoles are 

vegetarian feeders. 

The section to which the Common British Frog belongs includes nearly 150 species, 
collectively known as Water-frogs, which present considerable difiPerences in both their aspect 
and habits. While so»ne are perennially aquatic, others only resort to the water during the 
breeding-season ; some are terrestrial and occasionally earth-burrowers, while yet anotlier scries 
is essentially arboreal. 

In addition to the familiar British sjiecies the much-esteemed Edible Frog of the 
Continent has become acclimatised in England. A dark-coloured race of this frog, supposed 
to have been introduced by the monks centuries since on account of its esculent pro])erties, is 
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table. It has been recorded that the bull-frog 
5 feet in height. 

In lioint of size tlie bull-frog is somewhat 


plentiful in the fens of Cambridgeshire, while a 
greener race of the same species was imported 
ix) and established in Norfolk somewhere about 
the year 1840. The edible frog may be 
distinguished from the common sj^ecics by 
the more complete webbing of its bind feet, 
the abs(uice of the dark so-called tturqioral 
s|)ot that extends from the eye to the shoulder, 
and the ])resence in the males of a globular 
sac on each side of the head, which coiders 
U]^^M>n them louder croaking powers than are 
possessed by the common species. 

The louclest^voic(‘d as well as almost the 
largest member of this group is the Bull- 
frog of Canada and the United States. The 
length of the body in this species may be 
as much as from 7 to 74 inches, exclusive of 
the legs; and its croakiugs, or more correctly 
bellowings, are so loud that it may be lieard 
for a distance of several miles. Tliese croakiugs 
are most pronounced during the early spring 
or breed ing-s(^ason. In the Southern United 
States, however, they are niaiiitained more or 
less y)ersistently throughout the year. While 
the British frog contents itself with a diet of 
slugs, worms, beetles, and other insects, the 
bull-frog aspires to larger quarry, and has an 
es])ecial ]»enchant for y<)ung ducklings. As a 
compensation the flesh of the bull-frog is said 
to be very delicately flavoured, and the sjjecies 
is so much esteemed in some localities as to 
be kept in captivity and fattened for tlie 

makes leaps of from 8 to 10 feet* in length and 

eclij)sed by a species discovered in the Soloiflon 


Islands, and known as (iiTPry’s Frog. This huge frog has a body no less than 9 inches in 
length. It has not been recorded whether its vocal powders are proportionately loud. Another 
large species allied to the Bull-frogs is found in South and East Africa, wliose flesh is attested 


to by Dr. Livingstone as being excellent eating and resembling chicken when cooked. Tliis 
frog, known to the natives as the IMatlamitlo, is sui}[)Osed by them to fall from the clouds. 


on account of its sudden appearance in even the driest parts of the desert immediately after 
a thunder-storm. The species, however, is in the habit of making holes at the roots of bushes, 
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into which it retires durin^^ the months of 
droughty rushing out into the hollows tilled 
by the thunder-showers while the rain is still 
nctiuilly falling. Even during the long drought 
these frogs continue their croakings from their 
reals at night, and are very misleading to 
travellers, who customarily associate their 
])reseiice with the iinmediate neigh hourluHMl of 
wat er. 

There is a remarkable difl[eren(*e in the 
voice-timbre of the various si>eeies of frogs. 

In England, with its one indigenous variety, 
comparisons cannot be instituted. In countri<‘s, 
however, like Australia, where numbers of s[)ecies 
live in close proximity, the jihenomeiion is Vi‘ry 
mnrked. Some only give voice in the evening 
or night., "while others keep up their clamour 
throughout the day; with some the note is 
m(‘tallic and almost bell-like, while one diurnal 
croaking species, which congreg5it(‘s in great 
niinibevs in the eastern Tasmanian coast district. 

<Mnits a loud ])ereussive note closely resembling 
that of a stone-l)r(‘Mker’s liaimmu’. On sevtTal 
occasions, in fact, wIhmi driving through the areas these frogs frejpKMited, tin* inipression 
])rodiicod by their croaking was so ri'alistic that the next turn in the road was exp«‘ct(*d to 
revival tlu^ pres<me(^ of a large* gang of road-mak(‘rs t*ngag(‘d in n(‘got.iai ing a wayside slone-ln*ap. 
One of the most remarkable sp<*eies is the* EtYiNej-i’Knej of Java. 'Die powt*r of tliglit is 
siinuhite^d in this instance on a elillereiit. prine‘i|»le* to that wlii<*li obtains in any (»ther gnmp. 
It is not accoini>lishe‘el through the^ me*elinm of ahnnrmally pHshieiMl ril>s with e*oiinoi*l ing 
me'inbrane, as occurs in the* Flying-lizards ; nor hy means of a tlap e»f skin sln'tehed hetw<*en 
the fore and hinel limbs, as in the* Flyi!ig-s<juiiT<*ls and IMiaIange*rs. In place of lln'-e the^ ti»e*s 
of all four fe*et are abnoniially ]>roIonge*el, and their int<*rsj»aiM*s hrideiMl over to tln-ir tips hy 
webbing. The l)ody of this frog is alwajl 4 ine*hes hmg, while* the* wfbs of the fret, when fidly 
exj)anded, ce)ver eoilectively an are*a of fully 12 sepian* inclu's; lhe*y thus eon^litu(e aerial tioals, 
wliich enable their ow'ne*r to make ])re)eligiously long living h*aps among the tiers in which it 

tak<*s n]> its alsMle. 'Die colours of this singular 
spee’ies an* striking; the haek and liinhs are a 
de*(*p shining gn*en. tin* imder-siirraej and imuT 
teM*s ye‘llow, and tin* wehs blaek ra\ed with yrllow. 
In common with the typical 4’n*e- frogs, the loe^s 
of this .lavan flying variety all terminates in a 
dilate*<l adhe‘sive* disk. 

Among the* oddities of the* Frog 'rriht^ 
promine*ne(* may he given to t he singular Smoim- 
iiKAiii:i) Fiioeis eiF Fast Africa. In llM*s(ithe* head 
is so short, anel the^ body, when puffed out, so 
ne*arly globular, that the*y have* been aptly 
elescrihe*d as more n(*arly resembling india-rnhher 
balls than frogs. Another notables form, inhabit ing 
f'hili, is remarkahhi for the circumstance that 
the throat -sac! of the male is so enlarged and 
modifi(;d as to form a chand)er on the under 
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surface of the body. In this sac the eggs laid by the female are deposited and pass through 
their tadpole jdiases. 

The Houneo Fjiogs, or Horned Toads, of South America constitute a distinct and 

interesting group. Tliey are of large size, stout and rotund, gorgeously apiiarelled, and 
truculent in bearing. There are nearly a dozen known species, the distinctive feature from 
which they take their name having reference to the stiff, hom-like development of their 
upi)er eyelids. The largest si)ecics is a native of Brazil, whose body may be as much as 

8 inches long. This sjiecies has the horn-like processes of the eyelids most prominently 

develo])ed. A soinewluit smaller but cons]>icuously handsome species, plentiful in the Argentine 
Ecinihlic, is at the present time rejjresented by several individuals at the Eegent’s Park Gardens. 
In this animal the body is relatively more obese and toad-like than in the Brazilian form, 
but the horn-like angle of the upper eyelid is only slightly produced. The colours vary 

somewhat, tlie general ground-tint of tlie ui)j)er-surfaee is bronze-green or yellow, u])on which 
are distributed large sjiots and blotches of dark olive or chocolate, having liglit yellow or 

goldcm margins. The spots on the limbs are 
the widest, and almost take the charact(*r of 
cross-bands. Bright claret-red lines are some- 
times develoj)ed in and among the l)ody-s|)ots. 

A very interesting account of the habits 
of this frog a))pears in Mr. W. H. Hudson’s 
“The TVatimilist in La Plat^a.” Mr. Hudson 
re[)oris it as being (‘onnrion on tlie pampas 
as far south as the Rio Colorado, in Patagonia. 
In the breeding-season it eongn‘gates in pools, 
and displays extraordinary voi*al ])ovv(*rs, wliicli 
are exercised at night. Tho ii()t(‘s uttered 
are long, resembling those of a wiiid iiistru- 
numt, and are so ])ow^erful that on still evenings 
they may be heard distinctly a mile off. After 
the pairing-season the frogs disperse, and, 
retiring to moist ])lac(‘S, bury tbeinselv(\s just 
decj) enough to le.ave t heir broad gr(‘en backs 
on a level with the surface. The eyes, under 
these conditions, look out- as from a couple 
of watch-toAvers, and are on the qai mve for 

moving creature Avliicli they can capture, such 
as other frogs and toads, birds, and small 
mammals. In very W(‘t seasons they will frequent the neighbourhood of houses, and lie in 
wait for chickens and ducklings, often capturing and attempting to swallow objects iiuieb too 
large for them. ^Jn dis])osition they are exceedingly pugnac’ious, savagely biting at anything 
that comes near them. When teased, the creature swells it-self out to such an extent that one 
expects to see it burst. It follows its tormentors al)Out with slow, awkward leaps, its vast 
mouth wide o])en, and uttering an incessant harsh croaking sound. When they bite, these 
frogs hold on with the tenacity of a bull-dog, ])oisoniTig the blood of the creature seized witli 
their glandular secretion. Mr. Hudson records two instances in which to his knowledge horses 
were killed through being bitten by a horned frog. One of them, while lying down, had been 
seized by a fold in the skin near the l)elly ; the other had been grasped by the nose while 
cropi)ing grass. In both instances tlie vicious frog was found dead, with jaws tightly closed, 
still hanging to the dead horse. “It would seem,” Mr. Hudson remarks, “that they are 
sometimes incapable of letting go at will, and, like honey-bees, destroy themselves in these 
savage attacks.” 
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The TRKE-FKOas rei>r('S(‘iit one of the iii(»s( distinet 
groups of the tribe. All its ineinbers are more or li'ss 
arboreal in their habits, rejiairing to the watiM- onlv 
during the breeding-season, or heaving the trees to se(‘k 
shelter in the earth or underneath stones or timber for 
the puri»oses of liibernation. As an adaptation for their 
special habits, the toes of the tree-frogs are provid(‘il 
at their tips with suctorial disks, so that tliev can walk 
on perpendicular or smoothly glazed surface's aft(*r the 
manner of the (hn^kos among the Lizards. Another 
characteristic* feat ure is the develo]nn(‘nl on the nndei 
surface of their bodies of j)c*culiar granular glands pierced 
by nmnc'ions pores, through the medium of which th(*y 
rapidly absorb the moisture deposited by dew or rain 
on the surfaces of the leav(‘s among which th(*y live. 

The colours of the tree-frogs luirmonis“, as a rule, so 
completely with those of th(‘ir leafy tmviroiiineiils that 
tlicur ])res(*nce v(*ry readily escapes (h*tection. Many (»!’ 
the s]M‘cies, moreover, rival the eliaimeh'on in llM‘ir 
capacity of tjuickly a<lapting their tints to that of a 
newly occupied surrounding. (ir(*en is naturally tlu* 
dominant ground-tint of these frogs. Olh'ii, however, 
it is intermixed with stripes and bands of otln‘r colours, 
while sometimes the green hue* is entirely r(‘plac(*d, as 
in the lihliE or lh(H)Lori{El) TuEE-FltcKi of South America, 
which is lu’jlliant. azure above and pun* white beneath. 

A very beautiful Australian s])ecies, abinidant. in Tasmania 
and N'icjtoria, and ai)]iropriat(*ly iiaim*d the 'J'kki:- 

FUoo, has its grass-gre(*n ov(*rc()at thickly overlaid and 
enibroidercHl with, as it w(‘re, the ]»nn*sl. beaten gold. 

One small species of tre(‘-frog is ctJimnon on the 
Knroj»ean (M)ntimmt, its distribution extending to North 

Africa and eastward throughout Asia north ot the Jfiinalaya to .Japan. I he sjiecii's is 
imported into Kngland in eonsiderabl<* iniinbers, and readily bet’oines acclimatised in a cmiseiva- 

t.ory. (inM’ii above and whitish 
. beni‘!itb const it nie the prevailing 

tints of this species, such mii- 
, forinity being, however, varied l>y 

t!ie |)rf*senee of a (hsriNei*, often 
■■ ^ nearly black, light <*dged slre;ik, 

that exleinls from t he siioiil through 
the eve and ear along esu-li si^h^ 
of the body, and sends a braTi(‘li 
iij»wards and forwards on tin* loins. 
The male of this Miirr»pean species 
shares with many rithers of its 
tril>e the ]»ossessioii of a largi* 
external vocal sac, whi<*h when 
inflated bulges out from the throat 
in a Hjiherieal form to dimen- 
sions little inferior to thos<? of 
the creature’s Ixidy. Jt may be 
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observed of examples of these frogs acclimatised in a conservatory that the falling of heavy rain 
on the roof is an almost certain incentive to their croakings. By i)ouring water resonantly 
from a little height into another vessel, the writer also found that he could produce a frog 
chorus at eominand. 

The Kurojican and other tree-frogs deposit their eggs in the water, some species constructing 
a symmetrical crater-like nest of mud for the reception of the eggs and tadpoles. Ortain kinds, 
however, never leave the trees, liaving adapted tlicir reejuirernents to the naturally provided 
environments. Thus one Brazilian species deposits its eggs in the w’ater almost invariably 
contained in tiie central cup of a tree, while another allied frog chooses for the same purjiose 
the moist interstices at the bases of decaying banana leaves. A step further, resulting in 
coTnj)lele independence of external W’ater, is arrived at by the Maksupial or Pouched Tkee- 
Euoo of Ccmtral America. In this species the female develops a (capacious i)ouch on her bacik, 
which o])ens backward, and wherein both the eggs — primarily assisted to their ])()sition by the 

male — and tadpoles undergo their 
c haracteri side tran sformat i on s. 

As a contrast to tlie foregoing 
exclusively tree-dwelling forms, one 
very line species common in (Queens- 
land has ])ronounced social ])roclivities. 
Ho is a line follow', with a bright 
pejirgreen coat and large, lustrous black 
eves, and citbia* wit!) or W'itboiit^ your 
leave invades your bedroom from the 
adjoining verandah, and makes the 
lip of your water-jug his head(|uarters. 
Here lie will ‘*lie low'” the livelong 
day. With the a])proaeh of night, 
how'ever, tin's let hargy is thrown aside, 
and he ho) is fortli, making excursions 
through every room in search of black- 
beetles, spiders, motlis, or other aecojit- 
able quarry. In tliis vei-iniii-destroving 
capaeity he is a widcorne guest to 
all exeej)t perha])s the ultra-s(jiu*ainish 
housekeeper, his occasional offence of 
an U])set glass or cup during his 
excited chase of the wily (joekroach 
being readily eondoned. He lias a 
playful habit too, during his midnight wanderings, of climbing up walls and ceilings, to wliich 
he readily clings w’ith his adh(»sive toes, and mayhap dro])S dow'n on tlie recumbent form of 
some iieaceful sjeejier, who, if a stranger, possibly wakes with an alarming a])prehensk)ii of 
snakes or other uncanny intruders. When once this (Queensland Gheen Fiukj has dctermin(*d 
upon his camping-ground, he clings to it w'ith rernai’kalde pertinacity. You may deport him 
time after time, and even carry liim half a day’s journey into the wilderness, but he turns up 
again tlie next morning or the following one. 

Toads are distinguished from frogs by their sluggish creeping movements an<l by 
their non-possession of teeth. There are over eighty species, having collectively an almost 
cosmojiolitan range, though they are not found in Australia, New (Juinea, Madagascar, or 
the Pacific Islands. The common British species enjoys a wide distribution, being found 
throughout luirope, Asia excepting India, and North-west Africa. Its somewhat clumsy, brow'n, 
wrinkled, and warted body, with darker spots and markings on the upper-surface and w'hite- 
siiecklcd under-surface, will be familiar to every reader. With many it is an unwarranted 
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object of aversion, and in country districts i»« not iiifn^jiicntly nccrcilitcd with venomous 
properties. 1 ojul-spawn is plentiliil iu ]MHids aiul ditchi's in the curly spring, and may 
be distinguished from that of the frog by tin* fact of its being deposit (ul in chain-like 
strings, the eggs being arranged in a douhli* alternating row, inst(*ad of in irn»gnhir masses^ 
as obtains with the last-named species. The imlividiml eggs arc, moreovm-, smaller, and 
d(‘posit,cd two or three W(‘eks later in the season than thosi* of the frog. A s(*con(l and 
somewhat rarer British toad is known as the NATTEii.iA('K. !t may be (list iiigiii'* heel from 
the ordinary species hy the shorter hind limbs, the more proinintmt eNes, and the con- 
82)icuons yellow line down the middle of its hack. It is also *ioint*what mort^ active than 
the common species. 

'J'he last iiKUiibcr of the grouj) which (l(‘man(ls l)ri<‘f notice* is tin* singular Wati:u-toad 
of Surinam. This animal, also known as the Pil’A. is an inlwibitant of the moist fon*st regions 
of the (iiiianas and Central Ani(‘rica, and rcinarkablt* on account of the singular )ih(Miomeiia 
connected with its breeding habits. The (*ggs, from (It) to ov(‘r 101) in nnmiuT, an* deposited 
by tbe female in the water in tlie ordinary manner, hut at this stag** tln*y are taken in 
hand by tbe male and lit(*rally ])lanted in the hack «)f the female, wh<>se skin in this region 
becoin(‘s abnormally soft and thiek(med at this s(*ason. Tin* young t»iads nn(l(*rgo their 
complett* develojunent in the ]>ar(‘ntal int(*giinient, (*aeh ('gg and its n'sniting embryo oeeiipying 
a l»nmarily cylindrical chanil)(‘r, which hv lat(‘ral pressure h(*coin(*s hexagonal, n*seinhling 

a honeycoinl)-c(*ll. Kighty-two days an* occupi(‘d from the* tinu* of tin* deposition of the (‘ggs 
until the young toads ('merge* into tiu* <Mite‘r world, tlM‘ir appearanee as tla'V miik(* th(‘ir 
with h(*re a ht^ad and lh(*re om* en* it may he two limbs thrust out from llie siirfacii of 
the parent’s back, being highly grotc'scpie. 
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riiHE Nc'wts and Sahimanders, 

I grouj) of the h'rogs and 

inaiiTK'r thi^y very nearly resemhh 
In SOUK* instances, in fact, th(t 
earli(»r or externally gill-hearing 
tadpoU^. jbase is ])ersistent. The 
gcograjihical distrihiit ion of the 
♦Salainandcn* Tribe is much less 
extensive than that of the frogs 
and Toads, but f(‘w are found >oiitli 
of tli(‘ E(iuator, and tlun' are entirely 
unknown in Australia or in Africa 
south of the Sahara. 

Two members of the group 
nre indigenous to the Ibitish 
Islands, whore they are familiarly 
know'n as Newts, Askers, Eekets, 
or Errs. Tlic larger and handsomei 
of the two, the (htKSTEi) Newt, 
occurs in iioiids and ditches 
throughout the warmer months of 
the year. It grows to a length of 
nearly 6 inches, of which the tail 
constitutes about one moiety. Its 


Ampliihians, are dist ingiiiNli(*(l from the pree(‘ding 
tli(* n*teiition of a tail thronghont life. In this 


tli(* advan(*(‘<l larv.al t>r tadpok* ]»liases of the latter. 
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colour is more usually blackish or olive-brown with darker circular spots above, and yellow or 
orange-red with black spots or marbling beneath, while the sides are speckled white. In the 
breeding-season the colours are more esj»eeially brilliant, and it is at this time that the male 
develops the serrated crest along the middle of its back, from which it takes its title. 

The eggs, or spawn, of the newt are deposited in a different fashion to those of the frog 
and toad. In place of being aggregated together in an irregular or ribbon-like mass, each 
is de])osited separately and attached to the leaves of water-plants. By the dexterous use 
of its feet, the female newt twists or folds the leaf, or a ])ortion of it, around the egg, its 
viscid envelope allowing it to readily adhere, and it is thus effectually coneejiled or protected 
from injury. When about a quarter of a inch long, the tadpole es(;apes from the egg. At 
this efu-ly stage the gills are quite siin]»le and the front limbs represented by mere knobs. 
Immediately in front of the gills are two fleshy lobes, by means of which the tadjjole can 
temporarily adhere to the surfaces of water-])lauts. Within a fortnight the little animal has 
grown to double the size. The gills are now elegantly branched and tlie fore limbs well 
developed. The latter are, however, only bifurcated at theur extremities, and it is some little 
time later that four distinct toes are possessed by each fore limb and that the hind limbs 
make their appejirance. The gills, which have at this stage reached their most complex state 

of development, now begin to diminish in 
size, and are gradually absorbed, the lungs 
in the meantime acquiring their full 
functional i)ro])ortions. The n(‘wt, having 
now passed from the fish-like to a r(‘ptilian 
stage, is unable to live entirely beneath 
the water, and is obliged to come up t(» 
the surface at intervals to breathe, or is 
adapted for living entirely upon land. 
Newts in theu'r fully matured stati‘, exce])t 
during the breeding-season, ])ass much of 
their time on land, and wander to eon- 
siderahle distances from the water. They 
at all iiin(‘s, however, exhibit a jn’el'erence 
for moist, situations, sueb as a shady wood 
or damp cellar, 

liike the toad and blind-worm, the 
feeble, inoffensive newt has from the earliest 
time to the present day been the victim of the jiiost unmerited dread and 2)ersecution among 
the uneducated. In some country districts it is not only accredited with the jnnqx'rty of 
biting venomously, but of s])ilting fire into the bitten wound. A ])ro2)eriy that is actually 
2)ossessed by these crc*atures is that of re^jroducing lost 2)a'Vts. The Geckos and other lizards, 
as already recorded, are in the hfibit of reprodu(;ing their mutilated tails. The newt, liowever, 
beats that reeorti to the extent of reproducing lost legs, and, it has been affirmcMl, eyes also. 

A second si)ecies of British newt, of somewhat smaller size and even more eoinmon 
than the crested one, is the Common or Smooth Newt. It scarcely exceeds 3 inches in length, 
and is distinguished by its smooth skin and relatively less cons2)icuous crest. In habits it is 
less addicted to a prolonged aquatic residence than the crested form, and wanders to more * 
considerable distances from water. One of the largest and handsomest represenbitives of the 
family is the ]\Iakiji.ei> Newt of Soiithem France and the Spanish Peninsula, which attains 
a length of 8 or 9 inches. The U2)]»er-2>art.8 of the male at the breeding-season are bright 
bronze-green with irregular black markings ; its crest is ornamented with black and white 
vertical bars, and a silvery white band is developed along the sides of the tail. The crestless 
female has a distinctive orange streak running down the centre of the back. 

The True Salamanders have no British representative, though the common or si)otted species 
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is abundant throughout Central and Southern 
Europe. Its conspicuous livery — in which bold 
markings of black and brilliant yellow are some- 
what equally balanced, no two individuals, how- 
ever, precisely corresponding — distinguishes it 
broadly from all other members of tlie group. 

The surface of the skin is very smooth and 
shining, and thickly set on the surface with 
glands and pores, from which a vis(?id and un- 
doubtedly i)oisonous secretion is exuded. In 
common with that of other salamanders, the tail 
is cylindrical, instead of compressed and oar- 
8ha])ed, as in the Newts, an<l tlu*re is no crest 
down the back. Tlic Spottki) Hai.amandkh 
frequents moist situations in mountain and forest 
districts. It is essentially nocturnal in its liabits, 
lying u]) during the day in some suitable rock 
or mossy crevice, exposure of its sensitive skin 
to the direct rays of the sun s])ee(lily having 
a fatal efh^ct-. large iiuml»ers of this salamaiid(‘r 
are sold as suitable and curious additions to the fernery and vivariuin, and will survive for 
long periods, n])])ro])riate food and the necessary conditiojis of moisture being provided. Snails, 
worms, and beetles and other insects constituting its natural food, it fulfils as useful a role 
as the toad in the ('xterinination of insect-pests, and may be as strongly recommended for 
iniroduetion to the greenhouse. 

Salamanders repair to the water to breed, after the manner of newts, but the young 
are usually bronglit forth alive, tliough occasionally eggs are deposited, from which the 
young tadpoles almost immediately emerge. The number usually prodiieed at a birth ranges 
from sixteen to thirty, but instances are recorded where there have been as many as fifty. 





Photo hy ir. KX.K] \MU/orU-oii-Sea. 

SI‘OTTJil> SALAMANDKItS. 

Natives of Cciitrul Europe. 











Photo by W, SavilU-Kinl, P.Z.li.] \,Miljoi'd-oa-iiiia. 

SPOTTED SALAMANDER. 

The akin of the ailaniander ezudee a iioinonoue secretion, and ite bright colours advertise its non-edible iiropcrties to carnivorous birds ami mammals. 
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The colossus of the tailed Amphibian race is the Giant Salamander of China and Japan, 
which may attain to a length of from 3 to ^ feet. The body, like that of the ordinary 
salamanders, is broad and depressed; but the eyes are very small, and liave no eyelids; and the 
tail, which is relatively sliort, is compressed, and lias a fin both above and beneath. This 
salamander lives entirely in the water, and is adajited for such an a(]iiatic life by the 
possession of both lungs and gills. In its native habitat it is most usually found in 
small, clear mountain-streams, at elevations of from 700 to 5,000 feet above the sea-level, 
such streams being often not more than a foot in width, and more or less overgrown with 
grasses ; in these the adults are usually found curled round the larger stones, while the 
smaller ones occupy holes and crevices among them. 

A re])resentative of the tribe now commonly ke])t in aquaria is the Mexican Axolotl. 
It has usually a velv'ety black skin, and grows to a length of 9 or 10 inches. As generally 
known it presents a very newt-like aspect, or, more correctly, that advanced tadpole state of 
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r/iotu btf Jamen Ji. Cor/’, 

VKLLOW PHASE OF SPOTTED SALAMAKDKRS. 

The first four or five inontha of th« younir wilamander’H life aio iwwKed m the water. 

the newt in which the external gills are most highly developed. The animals breed freely in 
the water, eggs being laid, which ])ass through the earlier tadjude to the adult phase. Up to 
within comparatively recent times the foregoing mat amor} )hoscs were su])])Osed to represent 
the Al})ha and OiiK‘ga of the animal’s existence. Some exceptional exam])les, however, bred 
in an aquarium in which rocks iirojected out of the water, surja-ised their owners by gradually 
absorbing their su]>i)osed persistent gills, also their fin-like tail-membranes, and, crawling ^out 
on the rocks, were transformed into ordinary sjilamanders. 

The Olm, or JJlind Piioteus, of the subterranean caves of Dalmatia and Carniola is a form 
with 2 )ersistent external gills. Nearly allied is the North American form known as the Furrowed 
Salamander. The latter, however, living under more normal conditions, has well-develo])ed eyes. 
While ])ossessing the customary number of limbs, the number of toes in the American type 
is four to each foot. In the hmropean Proteus there are but three toes to the front and two 
toes to the hinder limb. In a yet lower form, the Siren Salamander of the South-eastern 
United States, a yet more primitive i:»ersistently gill-bearing condition is presented. 
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WESTERN 


AUSTRALIAN SCARLET ROCK-COD. 


Priulfit al lyoiis, hui^nt. 






Phugtaphfii & fvhinel by Ii\ Si i'i}!r~l\nit, F. S. 

FREEMANTLE DEVIL-FISH or ARMED GURNARD. 


Printed at Lyons, France^ 


An Auiiir.ili.iri rcpre-scni.uivc of the GiinKird & Ihill-luMd family* having; spines which can inflict uxceedinglv p.iinfiil wounds. 
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AUSTRALIAN LUNO-PISIl. 

Thu fi«h M also kiinwii :ih the Harnnii River Salmon. 
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BOOK IV. FISHES. 


CHAPTER I. 

LUNG-FISHES AND CHIMERAS. 

nv W. P. PYCUAFT, A.L.8., F.X.S. 

T hough aniongst the lowisst of the hackhoiietl animals, the Fishes are nevertheless 
an exceedingly interesting gronp, distinguished from all others hy th(» i)oss(\ssion of 
fins, which are divisible into two series, — an unjiaired, ranged along the middle 
of the hack and abdomen, and including the tail-fin ; and a s(‘ries, rejiresmiting the 

fore and hind limbs of land animals. The body is either cloth(*d with scalcss or naked, 
and, b(‘ing jierfectly sustained by the water, needs no support from the fins, which serve as 
balancing-organs. 

In the brilliancy and lieauty of tlieir coloration fishes display a variety that cannot be 
excelled by any other animals. iHirthermore, tlie coloration is often rmidmed still more 
beautiful from the fact that it can undergo rajiid changes of hue. FriRpiently this coloration 
is of a ]m)tective character, causing the iisli to harmonise with its surroundings, and so escajie 
the observation of its enemies. The colours of living fishes can only, for the most, jiart, be 
indicated in the present ])ages when a jiattern exists by the formation of s1ri])es or s]K)ts; 
but the wonderful variations in the form of the body will probably prove a n^velatioii to many, 

LllN(i-FISllKS. 

The Luno-fisiiks are a j)eculiarly important group, inasmuch as they form a connecting- 
link between the class Fishes and the land-dwelling Amphibians— the class containing the 
Frogs and Toads and their allies. They are accorded this iiosition mainly because, like 
Amphibians, they i)Osscss true lungs, which almost entirely replace the gills, the ))reatliing- 
organs of other fishes. 

One of the best known of the lung-fishes is tlie Austkalian HAKkAMtiNDi, or Luncj-fjsii of 
Queensland— the Burnett or Dawson Salmon of the s(‘ttlers. It lives among the weeds at 
the bottom of muddy rivers, rising freciuently to the surface to take in atmospheric air by the 
lungs, the gills alone being insufficient for ])reathing purposes. The flesh, which is salmon- 
coloured, is much esteemed as food. The adult fish is said to attain to a weight of 20 lbs. 
and a length of 6 feet. 

Other lung-fishes, eel-like in fonn, occur in the rivers of Africa and South America. The 
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African species is perliaps the better known of the two. On the approach of the dry season it 
buries itself in the mud at the bottom of the river, and when the latter becomes dry the mud 
hardens, holding the fish a i)risoner till the return of the wet season several months later. A 
considerable number of these fishes have from time to time been dug out and sent to England 
enclosed in the mud into whieh tliey had retreated. The writer remembers assisting in the 
liberation of some during the last meeting of the British Association at Oxford. So hard had 
the prison-walls become that tlie mass had to be plunged into tepid water; this soon brought 
alx)ut a dissolution of the soil, and in a sliort time the fishes were swimming about as if in 
their native rivers. The African lung-fish is known also as the ]\Iui)-Fisii ; its American relative 
as the LEriDosiKEX, or Soirrii Amkkican ]Nfri)-Fisii. In the American species, as in its African 
relative, the fins are whiji-like in form ; but the hinder or ventral pair, which correspond to 
the hind limbs of the higher vertebrated animals, are remarkable in that in the male they 
develop during the breeding-season numerous iliread-like processes, richly supplied with blood, 
the function of whieh is as yet unknown. 

The young, both of the African and South American mud-fishes, bear external gills closely 

resembling those of the 
tadpoles of tlie frog and 
other Arnpliihia ; traces of 
these gills remain throughout 
life in tlie African form. 

ClllMiEHAS. 

Shark-like in their 
general characters, the 
CniMiEUAS, now briefly con- 
sidered, are nevertheless^ 
regarded as constituting a 
very distinct grouj) of great 
anticpiily. 

The modern representa- 
riiutniu, A. s. Kudiavdit' soof, tivcs of the grou]) are few in 

noTTLK-NosKo cTTTM-KitA. number — five s])ecies in alL 

The mnarkalilo Htructuv in front of the nmuth is i.roliahly an organ of touch. t)f thoSC, the S[)ecieS sllOWll ill 

the aeeompanying piiotograph 

and tJie Sea-cat are remarkable for the possession of a movable tentacle on the snout. The 
under surface of this tentacle is armed with small spines, and fits into a hollow in the head. 
The first back-fin is siijiported in front by a strong sj)ine, and can be dejiressed into a sheath 
in the body-walls. The teeth take the form of large plates closely uiiiled with the jaws, and 
studded with hardened jioints, or “trifors.” 

One species widely distributed in the Mediterranean and Atlantic is taken usually in deep 
water; it is the largest living species, often attaining a yard in length. Its occurrence is^ 
however, very i'lratie, months elajising without any being taken ; at other times several will 
be caught in a few days. A closely allied fish is often exj)Osed for sale in the Lisbon markets^ 
where it ranks with the Sharks as a focKl-fish. 

The egg of tlie Bottle-nosed (Jiiima^ka is perhaps the only egg with a mimetic resemblance 
to a foreign object. It is ellii)tieal in form, and bordered by a fringe, so as to present a close 
resemblance to a piece of seaweed. 

In the next chapter we begin the description of the great group of Fan- and Fringe-finned 
Fishes, which, briefly, embrace all fishes not grouped among the Lung-fishes, Chimaeras, or 
Sharks. The anatomical characters used for tlie purpose of classifying this great group are 
not discussed here, save only in a few cases of prime importance, when features such as can 
readily be observed, without demanding an intimate knowledge of anatomy, are selected. 





Vhoio bjf Jjy. Ji. IF. Hhuj'ddl} [ U tuhini/iou, 

WIllTK PKIKMI. 

Tile Ho-uallod whibr perch in a Hpocien of buM, found in the rivers of the Vniteil Hlutes of America. 



This is another American inember of the Perch Trilie. 
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CHAPTER II. 

THE PERCH FAMILY. 

BY JOHN BTCKBRDYKE, M.A. 


T he thick-set, golden-hronzc, dark- 
barred, hog-backed fish known 
as the Pp:kcii has many striking 
characteristics, and is remarkable, 
among other things, for the vast 
number of its relations scattered all 
over the world. So numerous, indeed, 
are its cousins that ichthyologists 
have had to divide the l*erch Pamily 
into a largo number of groups. Tliere 
are various species of perch found, as 
a matter of fact, in the fresh-waters 
and on all the (*oasts of tlie tem- 
perate and tropical regions. 

The Common rKKCii, which is 
widely distributed over P'uro])e, 
Northern Asia, and North America, 
is properly an inhabitant of rivers, 
lakes, and ^jonds, but sometimes descends to brackish water. II runs u]) to about 5 lbs. in 
weight, and is carnivorous, eating most kinds of fish small enough for its swallow, including 
the fry of its own species, which are, in some waters, an excellent bait. 

In England perch s])awn in tlie spring, the eggs being held in a band-like mass of 
gelatinous mailer deposited on weeds or the roots of trees not far below the surface of the 
water. The spawn, as a matter of fa(»t, is often collected by fish-culturists and hatched out. 
Swans and water-fowl gener- 
ally eat the eggs by the million, 
and wlierever ])erch are pre- 
served these birds should, so 
far as possilde, be ke})t from 
the water during the spawn- 
ing-season. At Henley and 
otlier jdaces on the Thames 
those interested in fishery 
preservation place wire netting 
round the boughs and weeds 
where perch have spawned, 
to j)revent the eggs being 
eaten by swans and ducks. 

Perch are usually termed 
voracious fish, but when large 
are extremely shy and difficult 




... ■ -T" 











iVtoto hy IK SaviUe-Kmf, F.Z.H.] 

BUTTER-FISH. 

A native of the tropical parts of tlie indo-racifle Oceoa 


IJUit/ojxt-on-Hm, 



JUtnin h{, Dr, R, ir. iilinMiU] [Wanhington. 

I.AlMJK-MorTHKO BLACK HASS. 

1 ho introduction of this fitih into the frosh-^miorHof (Iruat Britain hiw boon freijuently 
uiffod, 
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of capture. There is a story 
told of a hungry little hike- 
Xierch which had its eye 
hooked out by accident. Tlie 
angler, leaving the eye on the 
hook, lowered it into the 
water again, and a moment 
after hauled out a one-eyed 
])erch ! 

Among the species of 
])erch found in British waters 
are the Ruffk, or Popk, a 
very small and coTnmon river- 
lish of no great value ; the 
Bass, a fine sjiorting sea-fish, 
which comes uj) the estuaries 
of rivers to spawn, and is 
much sought after by the 
amateur sea-fisher ; the (JOM UKii, 
or CiArKR, a fairly common 
fish on the coasts of the West of England ; a rare sea-fish known as the Dusky Pekch, caught 
occasionally off the South of England; the Stonk-iiass, also called the WjtECK-Flsll, from its 
habit of following wreckage in the sea; and, lastly, the Dentex, a rare species, not often 
caught off the British coasts, wdiich attains the weight of about 70 lbs. 

On the Continent there is the PjKK-rKKCll, a fish having the ajijicarance of a cross hefAwen 
a pike and a perch, and growing to 25 or *60 lbs. ; this voracdous species is found in t he lakes 
and rivers of the tcm]ierate northern zones, and is much estetuned ior food. In the trojacs 
there are a number of true Sea-pehciies, which rarely (‘liter fresh-water ; they include the 
Anthias, most beautifully coloured with ]»iiik and yedlow, of which tli(M(^ are between 100 
and 200 species. Some of the tropical sini-i»erch(^s grow to an enormous sizi% and th(*re are 
instances recorded of bathers having lie(‘n attacked by them at Aden. Several monsters are 
stuffed in the Natural History Museum at South Kiiisington. Among tlu^ (?oral-isIands live 
many very beautifully coloured sea-]K‘rches of various sjiet'ies. Perhaps t he most nunarkalile of 
all is the Boak-fisii, or Bastakd Dory, which has a prolonged snout,, no doubt usiul for 
getting out its food from the crannies among ro(?ks and other awkward places. 
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Photo htj Hr, R, W. ShvjHdt] [ WtMhiniiUto. 

AMKUICAN 

Not to be cotifouiuiod with the true Siiti-fliiheM iloMoril)e<l in Chnpter V'll. 


CUAPTEll JJI. 

8GALY-FINS, RED MULLETS. SEA-hllEAMS, SCX)/ir/(h\-F/S//ES, SLTME-IIEADS, 
TASSEL-FJSIi, M EAGRES, ANJ) S\\OJU)^F/S//ES. 

IIV W. P. PYCKAFT, A.L.S., F.Z.S. 

F or quaintness of shape, combined with beauty of coloration, the family of Scaly-finiud 
Fishes has no rivals. The name by which tlu-y are coil(*ctively known rcfiTs to the scaly 
covering which invests the bases of what are called the median fins — tlie fins seated 
along the middle of tlie back and abdomen. A larger number of distinct species have b(^en 
described, the majority of which occur in troi>ical seas, and especially in the neigh hour IhkkI 
of coral-reefs; but some frequent the mouths of rivers, wdiich they occasionally ascend for 
a short distance. All are of relatively small size, of carnivorous habits, and but little used 
for food. 

The pattern of coloration commonly takes tlie form of l)ands or stripes, those in which 
this pattern is most marked being known as Zebka-fjhh. One of the most beautiful is the 
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[ M i fjonl-an ■ Aia. 


Tin: MISCAM.KD AUCTIKR-Pisn. 


Ho named on account of iU ttu)i]K)Hed haliii of oliootiiig water at inapcts. 


’ Emperor-fish, which ranges 
V from the east coast of Africa 

to the Indian and Malayan 

seas. The ground-colour of 
the body is deeji blue, relieved 

* ^ by some thirty golden-yellow 

stripes running from the 
' shoulder backwards to the 

. v tail. Crossing the head is 

a crescent-shaped bar of black 
edged with yellow, whilst a 
^ If similarly coloured pat^jh runs 

upward from the pectoral fins 

‘ .. . to within a short distance of 

/.// Jl . [MU/oM^on Uta. ,, . , , , rp. . 

the top of the back. This 

Tin: MISCAM.KD AUCTIKR-Pisn. . ^ i i 

I, , , , , t t r 1 .. . species, which attains a leniftli 

H(i named on account of lU ttu)i]K)Hed halai of oliootiiig water at inapcts. ^ ^ 

of 15 inches, is highly esteemed 

for food in India. The most beautiful of all, perhajis, is the zehra-fish of tlie Indo-Malayan 
seas, w’hich has the ground-colour of yellow, striped with vertical bars of l)lue edged with 
brown, a yellow tail, and an anal fin barred with narrow blue lines. 

A tubed-sha])ed mouth is a common feature of tlie fislies of iliis group, and two Indian 
siiecics in which this character is especially well developed have acejuired the habit of shoot ing 
therefrom a drop of water at insects resting on overhanging foliage fringing the sea or along 
the banks of rivers. Having sighted its (jiuirry, it wrould secern the fisli moves upwards to 
the surface of the water, and with careful aim ejects its liquid bullet \vith such unerring 
jirecision that its prey is invariably knocked down and sjieedily sedzed. On tin's ac(*ount these 
fishes are commonly know’n as Ahciieu-fishks. The archer-fishes are sometimes kejit in 
tubs of wat(‘r, for the ]jurpo.se of affording amusement to their captors. Someliow the 
shooting prowess of these fishes has been accredited to an allied form, shown in the above 
photograph. 

The peculiar shajie of these fishes is suffieiontly indicated by the photograjih already 
mentioned, but a large series would be necessary to show the numerous variations, some of 
whicli are ijuite remarkable. The brilliancy of the coloration is prolmhly iirolective, sinije the 
most brightly coloured forms live amongst coral-reefs built by gorgeous polyps, or coral -animals, 
so tliat amidst such surround- 
ings the fislies are quite in- 


conspicuous. 

The Ked jMullets occur 
chiefly in tropical seas, but 
one species inhabits European 
waters, and occur Bjiarsely 
around the Hritish Islands. 
Occasionally, however, these 
fishes visit the Britisii coasts in 
vast shoals, more than 5,000 
having been taken in a single 
night in August, 1819, in 
Weymouth Bay, whilst in 
May, 1851, 10,000 were taken 
off Yarmouth in one week. 

Although about forty 
species of red mullet are 
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STRIPED RED MULLET. 

The head ia ornamented with brilliant blue and violet stripes. 
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known, the European species 
is the most prized as a food- 
fish. Its fame, indeed, extends 
backwards to the time of the 
ancient Romans, who sought 
far and wide for large speci- 
mens, paying ruinous prices 
for them. “Then, as nowa- 
days,” w’rites Dr. (Tiinther, “ it 
was considered essential for 
tlje enjoyment of this delicacy 
that the fish should exhibit 
the red colour of its integu- 
ment. Tlie Romans brought 
it, for that ])urpose, living 
into the banquet in g-roo in, 
and allowed it to die in the 



hands of the guests, the red 
colour apjiearing in all its 
brilliancy during the death- 

. , r xi X* I nil IlKOWN SNAPPHII. 

struggle of the fish. Ihe 
fishermen of our times attain 

the same object by scaling tin* fish immediately after its capture, thus causing a permanent 
contraction of the chromatophon‘s containing the red pignumt.” 

Reneath the chin of the red mullets will be noticed two long fingcr-like process(>!s; these 
can be thrust forward and moved about, or laid back in a groove b(‘tw(‘(‘n the sid(‘s of the 
lower jaw’, and are used to rake about in the sand and gravel at the bottom of the sea 
to disctiver burrow’ing shrim])s 
or worms. Even dead f(»od 

they are said to feel with , ' / y 

these barbels, as they are \i// 

called, before biting. The - • 

red colour has been observed ^ 

in the IMarine Aquarium at ^ J " * 

l^lymouth to become darker V ' / ’ 

when the fish rise from tlie ^wi\ / 

ground, and to jiale away when ^ 

they descend. ^ 

Two forms of red mullet 
occur in European waters, but 
it. is not yet finally settled 




whether they represent distinct 
species. The one is the plain 
RedJMullkt, of a rich carniine- 


(o fty H\ tSnrtfif-Ki itf, I'.X.S,] 

UKD SKA-nitKAM. 


I Mt! ft. 


red above and silvery white Soninh|»ecU*HnfHcu-liri*aiiiomwionjiIIy rntorfirHli-watpr. 

below ; the other the Stkiped 

Mullet, or Sur-mullkt, which has a beautiful red colour on the back and sidf^s, and from 
three to’ five bright yellow bands passing from heail to tail. Till recently the strii)ed form was 
regarded as the female of the plain red mullet^ but many authorities incline to the view that 


the two are distinct species. 

The Sea-bueams are fishes of the tropical and temperate regions, represented by a 
considerable number of species. Only one is at all abundant on the Ilritish coasts, and this 
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rUato ht/ 11', SavUU-lLtnt, 




An Anutralian H^xscieH cif Sea^brcuni, 


1^1 . - occurs especially on the south 

■ ; V ' south-west coasts of 

-;JL England and Ireland. It is 

' ■■ , of an orange-scarlet colour 

' above, and somevvliat silvery 

r ^ - on the sides, with a large 

/ black spot on the shoulder, 

f ^ ^ ‘ \\V*' Several sjiecies of sea- 

j < • ' **'^v!* ' ^ ' bream occur ip Australia, 

\ ' where they are known as 

>> Snappers. One of the largest 

' ' ' of these, which attains a 

length of more than II feet 
” ’ and a weight of over 40 

. lbs., is not only considered 

Photo Oi, IV,. savUu.K.ut,i\z.^.} ^ [M^oo^’d^n^iku. excellent eating, ‘^but is also 

sKArphii. i)()pular siiort- 

An Anutralian HixscieH t»f Seii-breiini. . i i • n ^ <• i i . . 

yielding nsh of that colony. 

The ancient Itoinans 

kept a species of sea-bream, the Gilt-head, in their vivariums, where it grew extremely fat. 

This species is said to stir up the sand with its tail, to discover buried shell-fish. It- is 
])articularly fond of mussels, and the noise it makes in crunching them between its jaws is 
loud enough to be heard by the fishermen. 

Nearly allied to the Sea-breams are a group known, for vrant of a better name, as the 
Tihck-rayed Fishes, some of w’hich rank as of prime importance among the food-lishes of 
the British Colonies. A general idea of the shape of the members of this family may be 
gatliered from the iihotograpli of an Australian Groper. The name of Long-pin, given to one 
species, is bestowed on account of the fact that one or more of tlie rays of the hreast-fin on 
each side is drawn out into a filament, often of very considerable length, which is used as 
an organ of touch. In other species, where the elongation is less, and more rays have under- 
gone modification, an auxiliary organ of locomotion is tlie result. At the Cape of Good 
lIo 2 ie sjiecies of long-fin are very abundant, and preserved in large quantities for exi»ort. 

Otlier members of tin’s family lack fhe elongated fiii-rays altogether. Tlie fishes known 
as the Tumpeters of New Zealand and Tasmania belong to tliis section. They are considered 
by the colonists the best flavoured of any native fishes, and are eaten smoked as well as frcsli. 

Bub two s^jecies are known, 

* . one ranging from 30 to 60 

, lbs. in weiglit, and the other, 

. \ a much smaller form, scarcely 

':y:- . attaining a weight of 20 lbs. ; 

< ' ■■<'' ' ^'be latter is the more abun- 

' dant of the two, though con- 
V fined to the coast of New 
Zealand. 

In the ScoRPioN-FisilES^ 

' have a small groiq) in- 
‘ ^ ^ eluding several forms reinark- 

' ' ugliness, having 

Photo uif iv. '^iJie£,nC^^^^^ ^^'^ lMi(/oni-oa^iieu. skiiiiiy ajpiendages, wliich, 

kino-snappru. projecting from the body, 

A memimr of the gnmii of siinioOieadi. I’esemble rather leaves of 
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Photo by 11'. HuoilU A'ertl, 






kino-snappru. 


A menilwr of the group of SlinioOieadi. 
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Scorpion^fishes and Slime^heads 

seaweed than parts of the fish. Tliese appendages, by their waving motion, serve either to 
attract other fishes or to afford concealment by their resemblance to the surrounding weeds. 
The ground-dwelling forms have some of the rays of tlie breast-fin modified into finger- 
like processes, like those of the Gurnards, by which they both crawl and feel. Some members 
of tiie family bear a rather close resemblance to the 8ea-perches. In addition to their ugli- 
ness, some have become especially ofiensive by the transformation of certain of the fin-spines 
into poison-organs. 

One of the ugliest, and at the same time most dreaded, of the family is the Stone-fish 
figured on page 619. Kach spine of the back fin is grooved. At the lower end of tliese 
giooves lies a ]>ear-sha])ed bag containing a milky ]K)ison, which is conveyed to the ]ioiiit of 
the spine by ducts lying in the grooves. The native fishermen carefully avoid handling 
these fish ; but persons walking with bare feet in the sea step upon the s[)ines, and, receiving 
the poison into the wound, are killed. 

All the scorpion-fish are carnivorous, and differ from the majority of fishes in that 
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they produce their young alive. The smallest of the fcjpiny-fimied fishes are members of 
this group, some scarcely exceeding IJ inch in length. They are common amid tlie coral- 
reefs of the l*acific. 

Passing over some coiiijiaratively uiiiinjiortant members of this family, we. come to a 
small grou]) of vegetable-feeders fnjiii the Jndo-Pacifi<!, of which the Tehtiiis is oiit^ of the 
best known reiireseiitatives. They are chietly remarkable for the fact that the ab(k>minal 
cavity is surrounded by a comj)lete ring of boiu^s, and that the air-l)la(lder is forked at both 
ends. Some are rather brilliantly coloured. 

The Slime-heads, which constitute the next family, derive their name from the ]ir(‘serice 
on the head of large mucus-bearing cavities covered with a thin skin. The ey(‘s are always 
of great size, indicating a deep-sea habitat, or at least a d(^])tb only dimly lighted. All 
indeed, save two s])ecics, descend considerably below the surface, one specievs having l)cen 
found in 345 fathoms. The species of one genus are bedieved to inhabit still greater dejiths, 
for their eyes are extremely small, indicating degeneration througli di.suse. The coinous 
supply of slime is also an indication of a deep-sea habitat. The members of this family 
vary much in size and shape, but the most remarkable of all is a small and rare species 
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INDIAN WKAVER-FISH. 
Oni* rif the prciii]! <if acorition-fiHlicfl. 


\ found off Japan, in which the 

■ ^ ' ^ ' ,v scales have joined together 

A. k to form a perfectly solid 

• armour, whilst the paired fins 
^ — — - of the abdomen liave been 

* ^ ^ to a single spine, with 

^ ' ' I u- fow vestiges of other rays. 

^ . V The next family, a com- 

. V jiarativoly small one, includes 

\ . the Tassel-klsii, HO called from 

^ //%r ^ delicate feelers 

, springing from the base of 

t . fiio breast-fins, of which they 

rimio Ufj A. n. lintifanu d' hohm. Originally formed a ] )arl;. Vary- 

ixDiAN wi:aver-fish. number from three to 

Oni* rif the prciiiii <if acorition-fiHlicfl. n . . i p ^ t 

fourteen, these feelers can be 

moved independently of the tins. As these fishes all live in muddy water, and have the eyes 
obscured by films, such tactile organs are necessary, in order to enable them to ])ro(*iire their 
food. In some sj)ecics they attain an enormous length. The flesh is highly estt'eined. fc^ome 
species have an air-hladder, which yields a good kiml of isinglass, and forms an article of com- 
merce in the Kast Indies. The majority are small species, but some attain to a leugtii of 4 feet. 

No less important than the preceding group, from an economic y>oint of view, are the 
MkaciKES, a family of coast -haunting species of the troi»i(‘al and sub-tro])ical Atlantic and 
Indian Oceans, exhibiting a sjiecial j)referc‘nce for the mouths of large rivers, into wddeh they 
freely enter. Some, indeed, have become entirely fresh-water si)ecies. 

One of the most interesting of the family is the species to which the name of Djiftm has 
been given, from the extraordinary noise which it ])roduces — though some other kinds emit 
similar noises. “ These sounds,” l)r. Giinthcr writes, “ can better be expressed by the word 
‘drumming* than any other. They appear to he very frequently heard by ] persons in vessels 
lying at anchor off the coasts of the United States, where tliese fishes are very common. The 
precise method by which these sounds are produced is not known. Since they are accompanied 
by a tremulous motion of the vessel, it seems more probable that they are due to the beating 
of the tails of the fish against the bottom of the shij) to get rid of the parasit(\s willi whicli 
that ]iart of their body is infested.” The drum atUiins a length of more than 4 feet and a 
weight of over 100 lbs. 

Though forming but a single small family, the Sw’ORD-KlSHKS are nevertheless to be 
reckoned amongst the most 
interesting of living fishes. 

Attaining a length of from 
12 to 15 feet, exceeding \ 

vigilant, jmgnacioiis, and ' ' 

]»ow’erful, they are amongst * ^ 

the most formidable of all * > " 1 

They derive tl.eir 

name from Ibo great develop- \ , ^ 

ment of the upper jawr, which ^ \ ^ ^ 

forms a huge, tajiering, sword- .^|f ^ 

like weapon, covered along v 

its under-surface with numer- 
ous small teeth. They attack, I'lioto by a, is. Jiudiand j: inom, 

apparently without provoca- ragged sf.a-scorpion. 

4ion, whales and other large a Hecond representative of Uioticorpion*fli)he8. 
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cetaceans, wliich they invari- 
ably succeed in killing by 
repeated t hrusts of the sword. 
It a])])ears that occasionally 
^ ^ ^ sword-fishes make a mistake, 

^ ^ fashion of Don 

^ ^ ^ Quixote, tilt at windmills, in 

the shape of large vessels, 
under the impression that 
they are whales. But this 
most grave error of judgment 
brings with it a heavy ])enalty, 
in that, having no i)ow’er to 
make effect ive backward move- 
ments, the sword remains 

fixed, and is eventually broken off in the struggle for freedom. Frank Buckland reminds us 
that in the Museum of the Hoyal College of Surgeons, London, is a section of the bow of 
a whaler impaled by one of these swords. That ])ortion of the sword winch remains is 1 foot 
long and 5 inches in circumference. “At one single blow,” he WTites, “the fish had plunged 
his sword through, and completely transfixed 13^ inches of solid timber. The sw’ord had of 
course broken off and prevented a dangerous leak in the shi}).” In the British Museum is 
a second sjiecimen of a ship’s side in which the sword of a sword-fish is fixed. 


J’tiolv ittj .A. a, Jiiidluiut •«’ 
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The huge back-fin is saitl to be often nseil an a wiil wlien the fish in lloating near the surface 

of the water. 


CHAPTER IV. 

HAIR-TAILS, HORSE-MACKERELS, SEA-BATS, DORIES, MACKERELS, SUCKING- 
FISHES, WEAVERS, FROG-FISHES, ANGLER-FISHES, BULL-HEADS, AND 
GURNARDS. 

HY W. P. PYC’UAFT, A.I..S., K.Z.S. 

O F the family of Hair-tails perhaps tlie most important members are the Scarhard- or 
Frost-I'ISII and the Sxoek. The first is common in the Mediti*rranean and the 

warmer ]iarts of the Atlantic, extending northwards to the soiitli coast of l^ngland, 

where it occurs at rare intervals. It is also known in Zealand, where it is called 

tlie J^rost-lish, and furthermore is regarded as one of the most delicious fish of the (;<)lony, its 
flesh l)eing fine, tender, and of delicate flavour. On this account it is much in demand, but 
the supply is very uncertain. The conditions of capture, indeed, of this fish are un])aralleled 
in the annals of fishing, for it can be taken neither with the rod nor the net. The would-be 

captor has hi wait ]>atieritlv under favourable conditions on the seashore for the fish to come 
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and cast itself up on the beach. 

This happens with tolerable cer- 
tainty during the autumn and 
winter months, when the sea is 
calm and the nights frosty. Then 
the frost-fish come ashore Jilive, 
wriggling through the surf on 
to the beach. Two explanations 
have been offered for this extra- 
ordinary conduct. One is that 
the fish commits suicide ; being 
pursued by a shark or other enemy, 
it prefers uncertain life on land 
to certain death at sea! The 
other and more ]>robable hypothesis 
has it that the air-bladder of the 
fish becomes distended to enable 
it to re.'ich the surface for food 
— for it is a deep-sea fish — and 
that the keen, frosty air 2)re vents 
it from eomtiressing the bladder 
and returning to the dejiths; thus it gradually drifts into shallow water, is hurled shorewards 
by the surf, and finally wriggles itself on to the lu'acli to die. The long stretches of sandy 
beach a few miles from Dunedin are a favourite resort for frost -fish catching. Two or three 
num camp out at the foot of the cliffs overhanging the hcach, ])it(‘liing a tent ami lighting 
a liugc fire, so as to render life bearalile during the long vigils. The “fishing” consists in 
perambulating the beach u^) and down shortly before dawn, and k(‘(»ping a sharp look-out in 
tlie surf for the silver streak which betokims the a])])roach of a victim. As soon as a tisli is 
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descried, all that remains to be done is to seize hold of it and drag it ashore, if it has not 
already stranded itself, and then disi)atch it. 

The Barracuda, or Snoek, is likewise a New Zealand species, attaining a length of 5 feet. 
It is found also at the Caj)e and South Australia. In New Zealand the flesh is exjK)rted to 
Mauritius and Batavia as a regular article of commerce, being worth £17 per ton. 

The Horse-mackerels, or Scads, are rejiresented by some very bizarre-looking forms. It 
is a large family, belonging to trojiical and temperate seas. One species, the Common Horse 
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MACKEREL, is commoTi in British seas. Many members of the family have the hinder portion 
of the body on each side armed with large ])lales, well seen in the accompanying 
photogra]»hs ; ot hers have the median fins ])rodu(*ed into long filamentous processes. All are 
eatable, and some highly esteemed as food. One of the most remarkable is t he PiLuT-Kisn of 
troi)ical and tcm]>erate seas, occurring occasionally off the British coasts. It derives its name 
from its habit of accompanying shiiis and large sharks. From this habit, of accompanying 
shijis it was regarded by the ancients as a sacred fish, since they considered it iiointed out 
the way to embarrassed sailors, and announced the vicinity of land by suddenly disapi)oaring. 
The close companionship between the i>ilot-1ish and the shark has excited much comment, 
many observers believing that the former wiis of great use to tlie latter in guiding it to its 
food. How this is done is graphically described by Dr. Meyer, who writes: “The ]>iIot swims 
constantly in front of the shark ; we ourselves have seen three instances in which the shark 
was led by the 2 )ilot. M’hen the shark neared the shij), the pilot swam (dose to the snout or 
near one of the pectoral fins of the animal. Sometimes he daitod rajndly forwards or sidewards, 
as if looking for som<*tliing, and constantly went back again to the shark. When W(^ threw 
overboard a ]nece of bacon fastened on a great hook, the shark was about ivviaity j)aces from 
the shij) ; with the (juickness of lightning the pilot came U]), smelt at the dainty, and 
instantly swam back again to the shark, swimming many times round his snout and splashing, 
as if to give him exact information as to the bacon. The shark now began fo ]>ut himself 
in motion, the ])ilof, sliowing him the way, and in a moment he was fast uimui the hook.”' 
As Dr. Giinther remarks, commenting on this account, one may entertain reasonable doubts as 
to the us(*fulness of the })ilot to the shark in this instance ! It is probable that the pilots 
follow the sharks for the sake of feeding on fragments scattered by the latter, and also for 
the sake of ] licking off the parasites with which sharks, in common with other large fish, are 
infested ; furthermore, the pilot, being but a small fish, obtains greater security from enemies 
when in the company of its giant friend. The habit of seeking the company of more 
jiowerful or otherwise offensive animals is apjiarent also in other members of this family, the 
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young of the horse-mackerel seeking shelter beneath the “umbrella” of a jelly-fisli till they 
are big enough to defend themselves. 

But the most remarkable members of this family are the Sea-hats. Few in species and 
confined to the Ked Sea, Indian Ocean, and Western Pacific, they ju*e nevertheless in those 
regions very common. Although not used as food-fishes, they are of I'xtreme interest on account- 
of their shape, which is nearly oval and much compressed from side to side, and the form of 
their fins, which in some s]>ecies are ex(*(*ssively developed, '^'oung sea-bats diff(»r markt'dly 
from the adults in the much gnniter length of the fin-rays, so much so that they have 
frecpiently been described as distinct siieci(\s. 

We pass now' to the Dories, whicli recall the 8ea-bats in tlie oval and comi)ressed form 
of the body. The resemblance to sea-bats is, indeed, so close that the latter are frecpiently 
described as dories. The month of the members of this family is so const ructcul that, 
when opened, the upper jaw is thrust forward, and the whole mouth forms a kind of long tube. 
Dories inhabit the seas of the temperate n‘gions, two s]»ecies being fairly common in British 
waters. The best knowm of th(*se two is ]ierhaps the .loilN Dory, the largest. s])ecim(ms 
of which attain to a weight 
of 18 lbs. Mr. (Junning- 
harn has described the very 
peculiar way in which the 
dory ca])tures its prey. “It 
does not,” he WTites, “ over- 
take it by superior speed like 
the mackerel, or lie in wait 
for it like the angler, but 
stalks it and approaches it 
by stealth. It is able to do 
this in consecpience of the 
extreme thinness of its body 
and the ])eciiliar movement 
of its hinder dorsal and 
veidral lins. The dory places 
ils(‘lf end on towards the fish 
it desires to devour, and in 
this position it is evident 
that it excites no alarm on 
the part of its prey. The 
appearance of the dory, seen 
in this wray, is a mere line 
in the water, to wdiich no 
})articular significance can be 
attached. 1 have not i)ar- 
ticularly noticed the effect 
of the ribbons of membrane 
which j)roject. from the dorsal 
fin. But 1 have observed 
that the movements of the 
dory are very gradual, except 
in turning ; it alters the 
position of its body by a 
turn of the tail or side-fins, 
and then swims forward by 
vibrating the second dorsal 
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and ventral, a movement which causes very slight disturbance of the water. The appearance 
of the dory in these actions is suggestive of suppressed excitement, his eyes being fixed on 
his i)rey. I do not recollect seeing him actually swallow another fish, but have no doubt that 
he gets near enough to a sprat, for example, without alarming it, to seize it by the sudden 
elongation of his ciirioiis jaws.” The way in which these jaws are elongated is admirably 
shown in the ])liotograph on page 622 . 

Passing now to the Mackerel Family, we arrive at a group of considerable import^ance 
from an economic ]»oiiit of view. Extremely active, migrating, and predaceous, mackerel swim 
in shoals and seize their prey with great voracity, hunting merely by sight, and snapping at 
anything moving through the wafer, especially if it is silvery, like a small surface-fish. The 
various species differ greatly in size, ranging from the Common Mackerel of about 18 inches 
long to the giant Tunny weighing nearly half a ton. 

Common ]\1ackerel swim in vast shoals, or “schools,” as they are called, and one half a mile 
wide and at least twenty miles long is on record. Mackerel feed on the young of other fish 
and small fish generally, and, when these are not to be had, on minute crabs and shrimps. 

They are very prolific, a 
single mackerel laying 
from 430,000 to .54 0,000 

The Tunnjes are 
amongst the largest of 
the surface-fishes of the 
ocean. Abundant in the 
Mediterraneiin Se.'i, they 
occur occrasionally in 
British waters. For 
centuries the flesh of the 
tunny has been held in 
high regard as food, and 
it is frecpiently seen in 
the Lisbon markets at 
the present day. The 
flesh, which, is as red as 
beef, is cut up and sold 
by weight. The JioNiTO 
closely resein bles the 
tunny, but is a much 
smaller fish, which preys largely upon flying-fishes, which it follows for long distances. 

Peculiarly interesting are the Sucking-fishes. The name by which they are commonly 
known is bestowed on account of the presenc^e of a large oval sucker, placed on the top of 
the head an(> extending backwards over the shoulders — an organ formed by modificaiion of 
the back-fin. By means of this sueking-disk these fishes are enabled to attach themselves to 
sharks, turtles, ships, or any large object floating in the sea. The hold whicli they obtain 
is so strong that it is almost im 2 )ossible to remove them by force. Being poor swimmers, 
this method of trail s 2 )ortation enables them to jiass rajiidly to fresh feeding-grounds. 

The natives of Zanzibar, Cuba, and Torres Straits are said to em])loy sucking-fishes in 
the capture of sleejiing turtles, the fish being secured by a ring round the tail, and liberated 
as soon as a sufficiently near aiijiroach to the quarry has been made. About ten different 
species are known, the bulkiest of which attains a length of 2 feet and a weight of about 
8 lbs., a longer but more slender sjjecies measuring 3 feet. 

Carnivorous, of small size, and feeble swimming-powers, the family of the Weavkks are 
remarkable rather for their disagreeable qualities than anything else, though at least one 
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Venomous Snakes. The j)oison-weapons are a spine on the gill-cover and two spines of the 
back-fin. The former is of the same shape as the hollow venom-fang of a snake, ])erforated 
at both ends. A little bag containing the poison lies at the base of the sjnne, and when 
pressed by the spine as it makes its puncture ejects its contents into the body of the latter, 
whence it escapes from the hole in the top. The structure of the back-spines is similar. 

The family of the AniiLER-flshes eontiiin more strange forms than any other. Living 
on the sea-bottom and seeking their i)rey by stealth, angler-fishes do not need ])owcrfiil 
swimming-muscles; consequently the size of the body and tail has become considerably 
reduced, so that the head, relatively to the rest of the body, is unusually large. The head, 
jaws, and belly are indeed of great size and capi(*ity. The side or i)aired fins are not 
used for swimming, but have become modified to serve as feet, enabling the fish to shuffle 
along tlie ground. A further remarkable feature of these fishes is seen in the back-fiii, 
the rays of which are very long, the forennost being ])rovided with a flag-like flap of skin at 
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the top, extremely sensitive to touch, and playing a very important })art in the capture of 
food. It seems that the fish commonly lies concealed on the sea-bottom, with this ‘‘flag” 
erected. From its general resemblance to the surrounding seaweed it is quite incons|ucuous, 
so that passing fishes take no trouble to avoid it. If by any chance they should toin^h it, 
however, the jaws beneath open instantly, and the unfortunate trespasser is suddenly engulfed. 
This elaborate and sensitive mechanism has been likened tu a spring-trap, which is always set, 
and never betrays its presence. It seems probable, however, that this flag serves also as a lure, 
passing fishes being occasionally attracted by the waving flaj) of skin. Should they become 
Buflieiently curious as to proceed to touch it, ca])ture in the manner above describ(‘d is certain. 
Certain deep-sea forms have a luminous organ in the i)lace of the flap of skin, and this 
certainly seems to act only as a lure. 

Angler-fishes are found all over the world ; some, as we have seen, are bottom-fishes, some 
inhabit deep sea, whilst others lie hidden amongst floating seaweed, to which they cling by 
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means of their 
arm-like fins. Only 
one species occurs 
in British waters. 
Its method of 
spawning is remark- 
able, in that the 
eggs are laid in the 
form of large raft- 
like sheets, which 
flojit on the surface 
of the sea. The 
number of eggs laid 
by a single fish has 
been computed to 
be 1,345,000. A 
single sheet of 
sj)awn may measure 
from 2 to 3 feet 
in breadth and from 
25 to 30 feet long. 

The Bull- 
iiKADs and Gru- 
NAUns, constituting 
the next family, are 
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characterised by the sjiiny armature of the head and the great size of the breast -fins. Tin* 

foriiKT are repr(‘sent(‘d in British 
waters by four sjieeies, one of 
wdiich, the 31 ii.i-ku\s-tiiiimh, 
J' inhabits fresli-wat er. The 
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marine sjxH-ies include the Ska- 
SCOKPION and J^"ATIIKIt-l.ASlIKR. 

The BfiLL-liKAUH on the 
Indian and Australian coasts are 
represented liy tlie closely allied 
FLAT-IIKADH, or GKOCODinK-PISIlKH, 
in which the liead, as its name 
i in] dies, is much depressed, and 
fully armed with s]iiii(»s, which 
are higlily jioisonous, and cause 
a violent irritation. These 
fishes live in shallow water, 
lying on tlu^ bottom, witli which 
their colours harmonise so com- 
jiletely that they are practically 
invisible. The very large ventral 
tins — those seen in the jihot-o- 
graph imin(»diately beliind the 
breast-fins — are of great use in 
locomotion. 

The Gurnards are well- 
known fi.sbes, common on the 
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coasts of Britain, and extending from tropic^il to arctic seas. Their curiously shaped heads 
give them a very quaint appearance. One of the most remarkable pec.uliarities of these fishes 
is the sejHirate condition of some of the rays of the breast-fins, which form finger-like organs, 
used to feel the ground and rake over loose stones, to discover small shrimps and other 
animals hidden underneath. Furthermore, the gurnards are })eculiar in that they are enabled 
to corn in unicat e one with another by means of sounds produced by the expulsion of air from 
one compartment of the air-bladder to anotlier. The females are much more common than 
the males, and also slightly larger. The young are remarkiible for the enormous size of the 
breast-fins, though even in the adult these are unusually large. 

Close allies of the Gurnards are the Flying-uurnards, which, by reason of the extreme 
development of the breast-fins, are enabled tAi take flying leaps out of the water. One species 
is (•oiiimon in the Mediterninean. The flying-gurnard is not to be mistaken for the true 
“ flying- fish,” or flying-herring, described later. 

The curious mail-clad Armed Bull-head, or PouaE, commonly taken in shrimp-nets, is an 
ally of the flying-gurnard. 

CHAPTER V. 

LUMP^SUCKERS, GOBIES, BLENNIES, BARRACUDAS, GREY MULLETS, 
STICKLEBACKS AND THEIR ALLIES, GARPIKE, AND FLYING-FISHES. 

VY W. P. PYCRAPT, A.L.B., P.Z.S. 

U GL\ in appearance and carnivorous in habits, the Sucker-fish Pamily are distinguished 
by the presence of a large round sucker on the belly, with which they adhere to rocks. 
Purthermore, the sucker-fishes are remarkable for the softness of their skeleton, which 
may be cut through at any point with an ordinary knife. The male lumj)-sucker is smaller 
than the female, but much more brightly coloured, e8i)ecially during the breeding-season, when 
he dons a livery of blue, scarlet, and yellow. He is also a model parent, always remaining near 
the eggs and kee]»ing a constant stream of fresh water running over them by the action of 
his breast-fins. A single female may produce as many as 130,000 eggs in a single season. 
In Scot land the male is known as the Cock and the female as the Hen Paddle. The species 
is more common off the coasts of Scotland than elsewhere in the British Islands. 

Like the Lump-suckers, the Gorier, which form the next family, have the ventral fins 
modified so as to form a sucking-disk, which is used as an anchor. But the gobies are easily 
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distinguished by their smaller size, elongated bodies, hard skeleton, and the dis]X)sition and 
structure of the fins, characters whieli need not be discussed further. 

One species, the Spotted Oohy, or IVile-wimj, found in the Thames, is noteworthy 
on account of its nest-huilding hahits. The male chooses the empty shell of a cockle or 
mussel, selecting one with its concave surface downwards. Beneath tliis the sand is cleared 
away and cemented by a special glue-like se(‘retion fiirmed by the skin of the fish. A cylindrical 
tunnel is then built to give access to the nest, and the whole is covered over with loose 
stones. In the nest-chamber formed by the shell the eggs are laid, the male immediately 
after mounting gmird over thein till they hatch, which they do in about nine days. 

Another species, the Pellucid Goby, is remarkable in that its whole life’s course is run 
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in a single year. In June and duly the eggs an^ laid; they are hatched in August.; by the 
time winter has arrived the fish have reached maturity, and die off in t,he following July and 
August, so that in Sejitember only the fry are to Ik< met with. 

One of the strangest of all fi.shes is a metnlx-r of the (ioby Family. This is the 
Walkino-fish, so called from its habit of sjiending most of its time on th(f mud-banks of 
rivers, or on the roots of trees growing in the neigldwarhocsl. The late Surgeon-General Day, 
describing these fishes as he saw them along the side of the Hurmese rivers, writes that at 
first sight they look like large tadjioles. When suddenly startled by sf>mething, away they go 
with a hop, skip, and a jump inland among the trees, or on the water like a flat stone or 
piece of slate sent skimming by a schoolboy. When climbing, the breast-tins are used, as if 
they were arms, to grasp the boughs. If placed in deep water, these fishes are sijeedily 
drowned ! 
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The Blennies are fishes whose skins are soft, slimy, and quite scaleless, or at most 
covered with very tiny and degenerate scales. The general form of the body may be seen in 
the photograph below. They are shore-fishes, lurking about in the crevices of rocks, among 
seaweed, or under stones, and occurring generally along the coasts of temperate and tropical 
regions. The species known as the Sea-cat or Wolf-fish is, however, a deep-water form. 

As a rule the eggs are deposited in hollow places betw’een stones or rotrks; but in the 
Butter-fish, or Gunnel, the eggs are adhesive, and the parents roll them into a ball by 
coiling their bodies round them. Furt-hermore, since the parents are fre(|uently found, under 
natural conditions, coiled round these masses of spawn, it ai)i)ears that they adopt this method 
of guarding their treasures. Some species bring forth their young alive. 

The largest of the family is the Wolf-fish, whose jaws are armed with very powerful 
teeth, able to crush the hardest shells, such as those of the whelk. Sea-urchins and crabs are 
also eaten. 

We })ass on to a group comprising three families — the Barracudas, Sand-smelts, and 
(trey jMullkts. 

It should lie mentioned that two very distinct fishes are known as Barracudas, one of 

which w^e liave already described 
under the name of Snoek. The 
forms described here as barracudas 
are large, voracious fishes living 
in tropical and sub-tropical seas, 
and evincing a ])referenco for the 
coast rather (hau the open sea. 
Attaining a length of 8 feet and 
a weight of 40 lbs., they are a 
source of danger to bathers. They 
are very fretpientiy used as food, 
though in the West Indies su(di 
food is attended with some danger, 
as the flesh is often ]M)isonous, 
from the fish having fed on smaller 
poisonous fishes. 

The Sand-smelts are small 
carnivorous siiecies inhabiting the 
seas of temperate and trojacal 
regions. Many enter fresh-water, 
and some have become entirely acclimattsed t here. Some sjiecies bear a very close resemblance 
to the true smelt, from which, however, they may be readily distinguished by their small, 
spinous, first back-fin. The young of at least one small group or genus of this fiimily are 
remarkable for their habit of clinging together for some time after they are hatched in dense 
masses and almost incredible numbers. 

The Grey Mullets are brackish-water fishes, feeding on vegetable growths and minute 
shell-fish. They also suck up large quantities of sand into the mouth for the sake of the 
minute organisms contained therein ; much of this is passed on into the stomach, which is 
thick and muscular, like tliat of many birds. AlUigether some seventy species of grey mullets are 
known, the majority of which attain a weight of about 4 lbs., but there are many which grow 
to 10 or 12 lbs. All are eaten, and some highly esteemed. 

The hh-UTE-MOUTHS, Sticklebacks, and Tortoise-fishes are three closely allied and extremely 
interesting families. The first are really gigantic marine sticklebacks, in which the jaws are 
produced into a long tube. They are shore-fishes, entering brackish water, and confined to 
sub-tropical and tropical parts of the Atlantic and Indo-Pacific. 

Of the Sticklebacks there are several species, some of which are entirely salt-water fishes. 
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whilst others enjoy the 
rather unusual distinction 
of being able tx) live in 
either fresh or salt water, 
even when rapidly trans- 
ferred from one to the 
other. The small species 
commonly inhabiting 
^Kmds and ditches can 
sustain changes of this 
kind with impunity. These 
last are very ferocious. 

One kept in an aquarium 
devoured in five hours 
seventy-four young dace 
about a quarter of an 
inch long. They occa- 
sionally occur in vast 
shoals, and, according to 
the naturalist Pennant, appear in the river Welland, in Lincolnshire, once in seven years in 
amazing shoals, so that a man eirqdoyed in collecting them earned four shillings a day by 
selling them at the rate of a halfpenny a bushel! 

The salt-water species, or Fiftkkn-spined Stickleback, is less well known. Like its fresh- 
water relative, it is a nest-builder, and the male defends the eggs and young with great courage. 

I’lie Tortoise-fishes may serve as the representatives of the last family of this group. They 
are very remarkable fishes, being invested in a wonderful bony cuirass, formed by a modification 
of the skeleton, similar tx) what has taken place among the Tortoises and Turtles. The body is 
so thin that it looks as if it had been artificially compressed, and is semi-trans})arent. Three 
species are known from the tropical Indo-Pacific and three from other seas ; besides these are 
four smaller and less jierfectly armed forms, one of which, the Trumpet-fish, or Bellows-fish, 
occurs rarely off the sout h coast of England. 

The (tAKPIkk and Flying-fishes are both interesting, especially the latter. The garpike 
is represented by several sjiecies, easily recognised by the long, pointed jaws. These fishes 

are furthermore peculiar in 
that the bones are green, a 
colour which remains even 
after cooking, and on this 
account some object tx) eating 
them, supposing the unusual 
colour to indicate unsoundness. 
The elongated jaws are not 
developed in the young fish, 
and, strangely enough, as 
this character is acquired, the 
lower jaw grows faster than ^ 
the upper. In some species 
the lower jaw remains perma- 
nently the longer ; hence they 
are known as Half- beaks. 

The Flying-fishes, or 
Flying-herrings, like the 
Flying-gurn ards already 
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noticed, are enabled, by reason of the 
great develo])nient of the breast-fins, 
to take extended journeys through 
the air. The flight of these fishes 
is, however, not quite tlie same as 
true flight, inasmurli as the fins serve 
mainly as a parachute, and do not, by 
sustained vigorous movements, proi)el 
the body tlirough the air, like the 
wings of bats and birds. Darting out 
of the water when pursued by an 

enemy or frightened by a passing 
vessel, these fisli are borne along 

by the wind, the sjieed at first being 
very considerable, exceeding indeed 

that of a ship going t(m miles an 
hour. At a single flight they may 
cover as much as 500 feet, but are 
(piite unabh* to steer themselves, 

except when, during their course, the 
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from one side to the other the direction iiuiy be chang(‘d from left to riglit, or vice versa, 
as the case may he. By day they will avoid sliips, hut by night, when they are unable to 
see, ‘‘they fretpiently fly,” writes Dr. (iiinther, “against the W'eatber-board, where they are 
eanght by tlio current of air and carried upwartls to a height of 20 feet above the surface 
of the water, while under ordinary circumstances they kee}) close to it.” 


CHAPTEE VI. 

27/A’ WRASSK-LIKE FISHES. 

BY W. I*. PYCltAFT, A.I..S. V.ZH. 

ri^HE members of the four families noticed in this chaiiicr are remarkable for t heir wonderful 
I coloration. The species of the first family, from their j)cculiarly striking resemidauce 
to the Scaly-finned groujt. share with them the name of (!()IIAI.-fisiiks. This r(‘Hciiihlance 
is a very remarkable one. Occini ing, like the Scaly-fius, more ahundanlly in tin* neighbourhood 
of coral-reefs, they also resemble the latter not only in sliajie, hut. also in coloration, tlie same 
[lalterii being often common to meinlxTs of both famili(‘s. 

To this family belongs the remarkable fish known as the AMriiiCUlON, which makes its 
home in the interior of an enormous sp(*cies of sea-anemone measuring 2 feet a<Toss. When 
first discovered by Mr. Saville-Kent. it was believed that the fish had been swallowed— a view, 
however, which was speedily rejected, wdieii it was found that, if ejected by means of a stick, 
it invariably returned. Thus the anemone is obviously to be regarded as host, and not as 
captor. More than this, from the facts so far to liand, it a[>pears tliat this strangely assorted 
pair are mutually dependent on one another, at least to a large extent the fish undertaking 
to su])])ly the larder, whilst the anemone in return affords slielter from enemies. The part 
played by each is as follows The fish, which is very eonsi>icuous, wearing a livery of 
vermilion crossed by three bands of white, sallies forth and swims about till it attracts the 
attention of some other carniv’'orous member of its class, on whicli, if it gives chase, the 
amphiprion returns with all speed to its living cave, and quickly disappears down its mouth. 
The pursuer, blundering against the out.spread tentacle.s, is immediately paralysed by a shower 
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of stinging-darts which proceed 
therefrom as a result of the 
shock, and, rendered insensible, 
becomes the spoil of both. 
Thus the active fish plays the 
part of a lure, and in return 
is afforded shelter. 

The Wrassks proper may 
be distinguished, amongst other 
things, by their thickened li])s 
— hence the name Lip-fishes 
given them by (xerman 
notoUi^iinahuumuh'd-vo.] [vhanec.u, \\\(} natiiralists— by tliB greatly ex- 

SPOTTED WIIASSE. ‘ tcndcd back-fin, the greater 

On account of their greatly thickened lips wruMea are iiIbo known as Lip'fibhes. part of whicll is S])ill()US, and 

the arrangement of the teeth, 

which need not be discussed here. They are shore-fishes, living in the neighbourhood of weed- 
covered rocks, or in tropical seas, where they are most abundant, amid coral-roofs. Most are 
brilliantly, many gaudily coloured, iridescent hues frequently adding to the beauty formed 
by the permanent deposit of coloured pigments in tlie scales. Some grow to a large size, 
specimens not seldom exceeding a weight of oO lbs., and these are the most esteemed as 
food-fishes, the smaller species, as a rule, being regarded as of inferior quality. 

A well-know’n British species is the STRirKi) or Bed Wrasse, the sexes of which exhibit 
a remarkable variation in colour, the male having the body marked with blue streaks or 
a blackish hand, whilst the female has two or three large black blot dies acToss the tail. A 
second British species, the Ballan Wrasse, is bluish green in colour, with the s(‘ales and 
fin-rays reddish orange. It may be found biding in the deep gullies among rocks, slieltering 
in the dense clusters of seaweed, and feeding on crabs and shrimj)s. It takes a bait freely, 
and fishermen have remarked that at first they catch few but large fish ; some days later a 
great number may be caught, hut all will be of small size, indicating that the larger fish 
assume the dominion of a district and keep the smaller at bay. 

Amongst the most brilliantly coloured of the wrasses are the Pakkot-flsh. Mr. Saville- 
Kent, writing of the species whi(?h inhabit the waters of the Great Barrier Beef of Australia, 
remarks that to stand up to your knees or higher in water, with such a shoal of magnificent 
fishes swimming round you, is an experience well worth a journey to the tropics. The coloration 
of these fislies, which is extremely transient, fading almost immediately after death, nearly 

defies descrij)tion. One of 
the most beautiful is perhaps 
the Gold-finned Coral-fish, 
in which the body is of an 
intense ultramarine, whilst 
the fins are bright golden. 
Others have the most amaz- 
ing combinations of green, 
vermilion, blue, and yellow, 
in endless variety. It was one 
of the parrot-fishes which 
found such favour with the 
ancients. “In the time of 
Pliny,” writes Dr. Gunther, 
“it was considered to be the 
first of fishes • . . and the 
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with sauce made of its liver 

and intestines. It feeds on seaweed, and from its habit of thoroughly chewing its food, and 
moving it backwards and forwards in the mouth, it was at one time ladieved that this fisli 
chewed the cud after the fashion of tlie ruminating mammals! 

One of the most interesting of all the wrasses is a small specit^s from King (ieorgi‘’s 
Sound, whicli, while retaining the ]»rinci})al characters comnmn to tin’ group, has assumed 
the general shajie and jiroporlitms of the ]np(*-fish. 

The third family of the wrasses are remarkable chiefly on account- of tlu^ fact, that they 
produce their young alive. These fishes arc confined to th(‘ temperate regions of tlii^ North Pacific. 

The Chkomids constitute the last family of the wrasse-like group. Numerous in speci<*s, 
they are all dwellers in fresli-water. One s|K*cies occurs in amazing numb(*rs in the Lake of 
Galilee, shoals over an acre in extent, and so closely ]>acked tliat movemimt seemed almost, 
impossible, having been recorded. They are taken in such enormous numbers that tin* nets 
in which they are caught often break. Occasionally sIjomIs are carried down th(^ .Iordan into 
the Dead Sea; but the fisli never get farther than a few yards, becoming sfnp(‘fi(*d almost 
at once, and, turning over on their backs, fall an easy i)rf‘y to flocks of cormorants and 
kingfishers. Heajis of putrefying carcases are washed ashore, ]>oi soiling the atmos])here, in sjiile 
of the presence of flocks of ravens and vultures whicli have gath(*red to the feast. 

Another species is remarkable for its peculiar method of jirotecting tin* eggs and young. 
The female dc^iosits the eggs, over 200 in iminlxT, in a small boh* worked out among the 
roots of reeds and rushes. There they are taken into tlie mouth of the male one by 

one, arid retained till hatched 
a few days later. The young 
fry rimiain in this nursery 

for some considerable time, / y ^ 

increasing rajiidly in size, so " / 

that the father-nurse is unable ^ 

to close his mouth. Some of 
the young develop among 

the gills; others lie, closely ^ ^ 

packed, with their heads ' ^ v 

turned towards the inoutli of ^ ^ 

the parent, remaining in this 

position till nearly 4 inches 

long, when they are ejected puntobti n. v. uthnaon] [iirwiv/-. 

or wriggle out to forage for ^ wrasse. 
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CHAPTER VII. 

PIPE-FISHES, SEA-HORSES, GLOBE^FISHES, SUN-FISHES, AND THEIR ALLIES. 

HY W. J\ PYCKAFT, F.L.S., F.Z.S. 

T he fishes described in the present chai)t>er form two well-marked groups, known as the 
Tupt-gillki) and the Comh-gilled Fishes, on account of the peculiar arrangement of 
the gills, or breathing-organs ; they are also remarkable for their peculiar shapes. 
Tlie breast-fins are present in all; but in three of the families the second pair of fins, 
corresponding to the hind limbs of the higher animals, are wanting. 

The Tuft-gillei) Fishes 
are represented by two families 
— the Mailed Tuue-mouths 
and the Pipe-fishes and Sea- 
horses, all of which have 
undergone very considerable 
modification of form, the body 
being encased in mail-like 
armour, whilst the jaws are 
toothless and produced into 
a long tube. 

The first family is com- 
posed of a few small fishes 
from the Indian Ocean. 
Grotesque in a])pearance, they 
are remarkable also for the 
fact that the female takes 
sole charge not only of the 
eggs, which are exceedingly 
minute, but the young fry 
also. Only one other fish is 
known in which the care of the eggs and young is undertaken by the female : this is one 
of the Cat-fislies, described in a later chapter. The eggs in the Tiihe-mouths are carried 
in a pouch formed by the union of the inner borders of the ventral fins, which are long and 
broad. For the retention of the eggs within the pouch its wall develops long filaments, which 
serve the ]mri)ose of slender fingers. 

Tlie second of these families contains the Pipe-fishes and Sea-horses. They are small 
marine fishes, inhabiting the seas of tropical and temperate regions wherever there is suflScient 
vegetation to offer shelter, for they are ixsculiarly defenceless creatures. They possess but 
feeble powers of swimming, and consequently are not seldom borne away by strong currents 
far out to sea or on to distant shores. Their method of locomotion is, indeed, (juite difiTerent 
from that of otlier fishes, as they progress neither by undulatory motions of the body nor by 
j)Owerful strokes of the tail, but by wriggling in the case of the |)ipe-fishes, or vibrating motions 
of the back-fill in the sea-horses. 

The long, semi-cylindrical Pipe-fishes, imrtly on account of their peculiar form and colour, 
and partly on account of their swaying motions, so closely resemble the fronds of seaweed 
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amongst which they dwell as to pass un- 
noticed by tlieir enemies. I'nlike the Tu))e*‘ 
mouths, just described, the care of the eggs 
and young devolves uj)on the males. The 
young are borne in a jjouch, but, ventnil 
tins being wanting, this is formed by a fold 
of skin developed from each side of the 
trunk and tail, the free margins being 
united in the middle line. Here the eggs 
renniin till they are hatched. But the 
jM)uch is by no means done with after this 
event, f(»r the young continue to oceu])y 
it for some time, returning when danger 
threatens— a habit which recalls the custom 
of the young of the kangaroo. Mr. Yarrell 
relates a curious fact which he gleaned from 
some fisht‘rmen — to wit, tliat if they take a 
pipe-fish, o])on the ]k)U(*Ii, and dro]) the young into the sea, they will not dis])erse, but hover 
around the sjiot, as if waiting for their j)arent. Tlieii, if the newly oj)ened fish be held in the 
water, the young immediately return and enter the iK)uch. In another sjiecies of pipe-fish 

the eggs, instead of being carried in a ]»ouch, are held by a sticky secretion to a groove 
in the under surface of the pireiit. This grcmve would seem to indicate the beginning 
from whicli the comjdete pouch has been develojjed. The pij>e-fishes swim in a very 
peculitir manner, holding the l.K)dy now in a vertical, and now in a horizontal ])OKition, 
accompanied by contortions of every conceivable kind, looking their long snouts into bunches 
of seaweed in search of food as they go. 



I'hoh by . 4 . hvdlaiHl d: Hong. 

BLACK-SPOTTED GLOBE-FTSII. 

Clobo-llHlicB )I0HSM8 the iio\Mn’ tif iuflatinR the body with air, when they 
hiMit at the Rxii'facc, and thUH eBcajte eneiiiirH. 



[ATcw ycrt'A, 


J*/ioto by H, iMtamick^ 


TRlOaEU-FISH. 

A well-known member of the File-fieliM. 



638 The Living Animals of the World 

The Sea-hokses have a still more eccentrically modified form, inasmuch as the body is 
thrown into a series of curves, the head being bent upon the trunk in a manner suggestive 
of the head and neck of the horse ; hence the name of the group. The tail, which lacks the 
membranous portion, or fin, can be spirally coiled, and is used as an organ of prehension, 
and on this account is unicpie amongst fishes. Gripping the stems of seaweeds with this 
tail, and swaying the body to and fro among the vegetation, the fish is rendered comparatively 
inconsj)icuous, the lines of the body being broken up by numerous more or less filamentous 
processes, which in one species, the Fiicrs-LIKE Sea-hoilsk, become exc^essively devel()])ed, forming 
long, frond-like blades. These, streaming in the water, both by their shape and coloration 
render the resemblance to the vegetable growths in which the animal hides so perfect that 
detection is almost impossible. Thus they furnish one of the most remarkal)le exam])les of 
adaptation to the environment amongst living animals. The males of most sea-horses, like the 
pijie-fishes, carry the eggs and young in a pouch on the abdomen, but in the species just 
mentioned the eggs are embedded in the soft skin on the under surface of the tail. 

Sea-horses swim with the body more or less vertical, the motive power being su])])lied 
by rapid vibration of the back-fin. Both pipe-fishes and sea-liorses occur in British seas, the 
first being the more common. 
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COFFER-FISHKS. 

Cofler-fishea Itaro tbo body encaaed in a hard ahdl of closely fitting plates, leaving only the tail ami lins free to move. 

The CoMU-GiLLED Fishes, to which we come next, are divided into two families, whose 
members are as remarkable for their extraordinary shape as are the tuft-gilled forms just 
discussed. The abnormal shapes which mark out certain fishes so conspicuously from the more 
normal and tyiiical forms are generally regarded as adajitations, serving to ensure concealment, 
to ward off attack, or to effect the capture of prey otherwise unattainable. Instances illustrating 
all three of these ends are furnished by these two groups of the tuft- and comb-gilled fishes. 

The File-fishes and Coffek-fishes, which form the first of the two families, ])resent 
considerable variation in shape as well as in the covering of the body, which may be naked, 
covered with rough scales or bony spines, or invested in a coin]ilete bony cuirass. 

The file-fishes are rejiresented by numerous sjiecies, the typical one being known also as 
the Tkigger-fish, on account of an armature of sjnnes on the top of the hack. These s}>ines 
are three in number; the first is very strong, roughened like a file — hence the name File- 
fish — and hollowed out behind to receive the second much smaller spine, which has a 
projection in front at its base, fitting into a notch in the first. Thus these two spines can 
only be raised or depressed simultaneously, and the first cannot be forced down unless the 
second has been previously dej)ressed. These fishes have very powerful teeth, to break off 
pieces of coral, which form a large part of their diet. They also destroy a large number of 
shell-fisli, and work great destruction amongst pearl-oysters. Frequently these fishes, when 
eaten, prove highly poisonous, from having fed on poisonous corals, jelly-fish, or decomposing 
substances. 
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As a rule file-fisheB are of small size, but 
some attain a length of 2 feet, and many are 
beautifully and symmetrically marked. 

The Coffer-fishes derive their name from 
the box-like cuirass in which they are invested. 
This is formed by numerous closely fitting, 
hexagonal bony plates, forming a mosaic, and 
leaving only the fins and hind part of the 
tail free. This bony case varies greatly in 
form, in some species being three-ridged, in 
others four- or even five-ridged ; while in some 
long horns are developed, making the defensive 
armature still more complex. More than 
twenty species are known, all confined to 
tropical and sub-tropical seas. 

The Globe-fishes and Sun-fishes con- 
stitute the last family of this really extra- 
ordinary assemblage. The covering of the 
body consists either of minute scales or large 
spines, which can frequently be raised or dej)ressed at will. All the members inhabit tropical 
or sulvtropical seas, and a few occur in the fresh-waters of the same regions. 

The Globe-fishes have sliort, thick bodies, covered either with small spines, as in the 
Toad-fisii, or very large ones, as in tlie Porcupine-fish, or Sea-iiedgehog. They are remarkable 
for their habit of filling the gullet with air, and then distending the body to an enormous 
size. This device enables the fish to escape its enemies ; for when so inflated it rises to the 
surface and floats belly-ujiwards, and, the inflated portion projecting above the water, the fish 
is blown along by the wind to more secure regions. The more heavily armed species 
become still more formidable when inflated, as the spines are then fully erected. Escaping 
from enemies below by flight, they are thus secure from enemies above by reason of their 
armature. Globe-fishes have been found floating alive and unhurt within the stomachs of 
sharks which had swallowed them, and one has even been known to eat its way out through 
its ca])tor’s side, and so killing its would-be devourer ! When a globe-fish desires to return 
t4) its normal elongated shape, it ex|>els the air from the gullet through the mouth and 
gills, the expulsion causing a curious hissing 
sound. 

Extremely unlike the foregoing members 
of the group of comb-gilled fishes, the SUN-FiSH 
is nevertheless quite as remarkable in form, 
looking as if it had undergone the amputation 
of its hind parts. The singular shape of the 
other members of tlie comb- and tuft-gilled 
fishes are undoubtedly adaptations to avoid 
enemies, either by rendering the animal 
inconspicuous, or hurtful by reason of its 
powerful armature. The form of the sun- 
fish appears to be an adaptation for the 
cai)ture of food, as this fish preys largely 
iqKin the fry of other fishes which inhabit 
enormous depths, and consequently can only 
be obtained by diving. Sun-fishes inhabit 
the surface-waters, but as divers have few 
equals. 
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The s|iecies on the right is remarkable for the development of long 
leof-like prtioessuM all over the body, causing the fish to bw u very close 
resemblance to the seaweed amongst which it dwells. 
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A SALMON LEAPING. 


'I'lie l»'w*i"lit to which silmon will Lup I'li .iscciidiii" .1 w.uerfiill is little short of marvellous. When the fall is very high 
the .nscetit is often accomplished in a .series of leaps the fish resting in pools of compar.itively still water. 






CHAPTER VIII. 

THE COD FAMILY. 

«Y JOHN IIICKEUDYKK, W.A. 

liiryo and important Cod Family belongs to the order of Spineless Fishes and the 
JL gr()ui)iii Avhiehboth sides of the head are symmetri^'a!. The (\)ininon Cod, the Whiting, 
the JIaddoek, the Pollack, tlie Coal-fish, the Hake, the Ling, and the little Koeklings, 
all belong to this iinportaiit fainily, which has one re))resentative in frt»sl»-water, the Ihirbot, 
or Eel-])out, found in various riv(M-s in Central and Northern Europe and North America. 

Perliaps tin* in.'st remarkable member of the (^)d Family is the CiiiASMonrs, which has 
huge jaws HthmI with large ijointed teeth, and a distensible stomach and al)dom(Ui. During 
the Cftallehfjar Ex])edition a sp(»cimen was taken 1,500 fathoms down in tlu‘ North Atlantic. 
It had swallowed another fish, a kind of scopelus, more than twice its own siz<». The stomach 
of the cliiasmodus had swelled to an enormous extent, and had beconu* so t hin from dist^uision 
that the fish inside could be ehvirly seen through its walls. Tlu* scoptdus, it is inti*resting to 
mention, is a fish brought up sound imes by the dre<lge from 2,500 fathoms. It- occasionally 
comes to the surface at night., and has ]dios[»horescent spots along its sith»s, giving out- a dim 
light, which has its uses in th(‘ dark depths of the sea. 

To come back to the head of the family, the Con is a fairly jhmtiful fish all around the 
British and Irish coasts, but aj)pears to be decreasing in some wat(‘rs as time go(»s on, owing 
to tin* over-trawling of the North Sea. Ofi' the coasts of Norway, in tin* neighbourhood of the 
liofoden Islands the cod are sometimes so thickly packed in shoals that as the fishermen 
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lower their tackle they can feel the leads hitting tlie backs of the fishes. Both there and off 
the Faroe Islands and Iceland it is common practice to fish with a hook bearing a little piece 
of polished lead on its shank, no other bait being required, owing to the cod being so numerous 
that food is scarce. 

About the commencement of the fifteenth century the English began to go to Iceland 
for cod, and since the sixteenth century Englisli cod-fishing vessels liave visited Newfoundland 
and other far northern waters, which produce fish superior to English cod. It should be 
mentioned that the Cod Family is not found to any extent in troi)ical seas. 

While the Burbot is one of the few spc‘cies of the group inhabiting fresh-w’ater, and is 
peculiar in living there permanently, there are instances recorded of Pollack having ascended 
from the salt water of the Norwegian fiords into fresh-water lakes, and it is an undoubted 
fact that many other s])ecit\s of sea-fish can accustom themselves to a residence in fresh-water. 

All through the year cod frequent the British coasts ; but it is two or three months before 
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the s]»aw’ning-season, whicli commences in January or later according to the locality, that they 
gather in vast shoals and come close inshore. First come tlie small codling of a iionnd or 
so, and {is the winter a])])roaches the longshore fish {ire found gradually to increase in size, 
until hy Christmas-tirne it is no uncommon thing on the east coast of Enghind and Scotland 
for fish of from 10 to 20 lbs. tx) be caught from the be{ich. 

As a rule tdie eggs of cod float, owdng to a little globule of oil which each one contivins, 
but in w’ater which hicks salinity they sink. The qinintitics of eggs shed by each fish are 
enormous; np{irly two millions were counted in {i cod of a little under 12 lbs. It is fiiirly 
cei*t{iin, however, that not more tinm two or three, if so many, mature fish {ire the jiroduct 
of the two million eggs; for if each fish even doubled itself in numbers (if we may use the 
expression) every ye{ir, the sea w'ould soon contain more fish than water. JMillions upon 
millions of eggs {ire destroyed when there is an on-shore w’ind during the spawming-season. 
Sometimes the shore on which they have been wafted has been seen to glisten with tliern. 

By the end of summer sucli of the young cod-fish as have escaped their many dangers 
attain about 1 inch in length. They are very varied in colour, which depends on that of the 
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seaweed and their other surroundings. The parent fish, too, vary sonu^wliat in appearance, 
those round the English coast as a rule having hrosvn backs with irrt‘giilar spotty markings 
on the sides, while those I'rom more iiortliern waters usually have darker backs and are less 
often spotted. Cod are most enormous feeders, and in coiisec]uence grow very ra[ddly. Ai 
the Southjua't Aquarium codling of only J lb. incrcaseil in weight to (» or 7 lbs. in about 
sixteen moiit hs. 

^^o voracious is the cod that it is very apt to swallow anything it s(m\s moving, without 
considering wliothcr it is wholesome. In 1879 a black guilhma)! in j>erfect condition was 
removed from the stomach of one of these fish; while among other strange finds by <'od- 
fisherinen from the same r(‘cej)ta(*le was a piece of tallow candle 7 iiiehes long, a hare, a 
partridge, a white turni}), and, going hack to the year 1()2(», a •• work in three treatises,” which 
was found in the stomach of a fish ca]»tnred in Lynn I)(H‘ps on midsummer eve, and brought to 
the Vice-Cliancellor of Cambridge. The usual food of coil is, howi^vm*, small tish of various kinds — 
herrings, ]»ilchards, sprats, crabs, and sca-W(»rjiis ; but the specltvs is ni»t ]»art iciilar what it soiz<‘s 
W’hen shoaling before the spawning-season and food is scan*t^ owing to the number of mouths. 


CITAVTKll IX. 

CAVK-FISIIER, SAND-EELS AND TllElli ALLIES. AXJ) FLAT-FISHES. 

HV w. I*. I*Yri{.\KT, A.I..S., r.z.s. 

T he subterranean fresh-water caves of (kiha furnish the most int (‘resting and most. r(‘markal)le 
members of the family in certain small tishes known as Cavk-fisiiks. laving in comj>h*te 
darkness, the eyes have (l(‘g(‘iierat(‘d so as to he no longer useful as organs of sight ; 
indeed, in many siK^ci(^s they are entirely wanting. Jly way of coinjK‘iisati()n (h*licate organs 
of toindi have been dcv(*loped, taking the form, in diilerent s[)e(Mes, of barbels, hair-like 
processes, or tu’oercles. Th(‘S(i blind tislies are closely allied to c(‘rtaiii marine forms found in 
the tro]>ical Atlantic and Indian Oceans, and it is curious to not(* that amongst these about 
seven very rare s])ecies are found at great dcjdhs in the soiitheni oc(‘ans, so gr(‘at that light 
fails to r(*acli them, and th(‘y too are blind. 

The Sanm)-kki.s, or Lau.nith, are extnunely common on the sandy shores of Kuro])e and 
North America, living in vast shoals, and (lis|»laving a wonderful unison in t.h(‘ir nioveTm‘nts, 
rising and falling as with one accord. Tli(\v burrow in tin* sand witk amazing rapidity, forcing 
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their way by means of a horny projection on the lower jaw, and remaining buried at ebb-tide 
some 5 or C inches under the sand, when they are cai)tured by fishermen, armed with rakes, for 
bait. When swimming in shoals, their presence is often betrayed by schools of por])oises, which 
feed greedily U]K)n them, preventing their return to the bottom by getting under the shoal, 
whilst others swim round it. Mackerel also make large raids upon the ranks of such shoals. 

Flat-fishes may be reckoned among tlie most important of food-fishes, and besides are 
of quite ])eculiar interest, on account of the remarkable modifications of structure which they 
have undergone. They differ from all other vertebrates in that, save for the first few weeks 
of existence, they spend the wliole of their lives with one side of the body u])permost— the 
right or left, according to the species. Whether resting or swimming, this position holds 
good. The newly hatched fish, however, maintains the normal ])oise of the body, the back 
being upjjormost. Of tlie many changes which the organs of the body undergo during this 
strange transformation from a round ” to a flat ” fish, one of the most interesting is that 
which concerns the eyes. These, in the very young fish, lie one on either side of the head; 
but as the fish grows older it begins to lie on its side on the ground, and ultimately, when 
it is two or three months old, loses the power of sustaining itself in an upright position 
altogether. The most remarkal)le feature in this very strange mode of development is, 
that as the fish comes to lie more and more on its side, so the eye w’hich is undermost 
begins to move round to the other side, till eventually the two eyes lie side by side on the 
upper-surface. Strangely enough, in some species the eye moves nmnd the head, passing 
over its edge, and so to its place beside the stationary eye, whilst in others it acquires its 
ultimate position by moving Ihrovfjh the head, sinking in on one side and appearing again on 
the other. The coloration of these fishes is also peculiar, in that the two sides are quite 
dillcrently coloured, the npiier side resembling in tone that of the sea-bottom, wdiilst- the under 
side is pure wdiite. In the young fish, before the habit of lying on one side has been 
acquired, both sides are coloured alike. The difierence in coloration between the two sides of 
the adult fish appears to be due to the effect of light, since in flat-fishes kept in a tank with 
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a niirror at the bottom the 
uiider-surface was found in 
many cases to be very largely 
coloured. But the colour of 
the u])i)er-siirface is by no 
means constant. On the con- 
trary, the flat-fish ai)pears to 
possess the power, in common 
with all other fishes, of chang- 
ing its colour so as to harmon- 
ise with the tone of its sur- 
roundings. Thus on a light 
sandy ground the ex]>osed 
surface of the* body becomes 
2 )alo, while on a dark muddy 
bottom it is almost black. 
By this ] lower of clianging 
the colour of the exjiosed 
])ortion of the bo<ly f-o as to 
harmonise with tlie surround- 
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become in a hirge measure imiiimt. 

invisible, and in ]>ropor(ion 

to the effectiveness of the change to escajie its enemies. Stune soles an^ (piitc* invisible, 

The most iiniiortant of the ilat-fisiies are the Plaick, FLorNDKK, l)Aii, IIauihut, Sulk, 
TuimoT, and BuiLL. 

The IM.Ajce is one of the commonest of the Britisli flat-fishes, and may he (list inguished 
by the ninmnxms orang(^ or red spots which are scalt(‘n*tl ovct the n])])(T snrfiice of the body. 
From 15 to 18 inches in length, s])eciin(‘ns are oceasionally ca])tnred which hav(‘ attained a 
length of inches. Plaice feed on shell-fish, sucli as mussels or scaIIo]»s, which they crush 
hy means of strong, blunt te(‘fh in the throat ; but wonns are also eaten. 

The eggs of the plaice are amongst the larg(*st iish-eggs known. 

The Flounder is a smalh^r fisli than the plaice, and lacks tla^ n^d spots. It diffm’s from 
the other flat-fishes in the ]»referenee it shows for the mouths of rivers, ascending tliese, 
indeed, so far as to ent(‘r fresh-w’ater. 

The Haliiu T is the large'-l nf the flat-fishes, specimens of as much as liO feet in l<*ngt.h l)eing 
on record, while examples of li«»m (5 to 7 feet long are jn)t uiMoininon in (irirnshy market. 
This fish has a wide distril)ut ion, occurring on both sides of the North Atlantit* and North 
Pacific, being most abundant in deep water. The halibuts which are, brought into the* Tnark(‘ts 
of (irimsby and Hull are cliiclly <!anglit off the eoa.sts of Iceland and Ihc! Fanies with 
long lines. 

The Sole is a shallow-water ti.di, feeding chiefly upon worms, crabs, and shriiniis. These 
it apjiarently hunts hy smell, gliding over the sea-bottom, and ta])ping with the lower side 
of its head, which is provided with sensitive organs of touch in tlie sliajie of filaments. By day 
it conceals itself by burrowing in tlie sand, coming out aft(‘r dark to i<»c(l. 

The Tuurot resembles the brill, from which it, may be distinguished by the greater bremltli 
of the body in jiroportioii to the length, the absence of scales, and the jin^seiiee of large bony 
tubercles scattered over the surface. In (ireat Britain the turbot is most abundant in the 
English Channel. 

The BitiLL closely resembles the turl)ot not only in general form, but in the numerical 
superiority of the females, and in the habits of the young, which, like the turbot, are surface- 
feeders and possess an air-bladder. 



CHAPTER X. 

EELS ANT) CAT-FISUES. 

HY W. P. rVCRAFT, A.L.S., F.Z.S. 


E els, like flat-fishes, show plainly, in the shape of their bodies, a remarkably perfect 
adaptation to their environment. They are burrowing fishes, ])assing much of their time 
buried in the mud, and leaving little more than the head ex2)ose(l. In accordance with 
this habit, the body is very long and round, and lacks both the hinder iiaired fins, and scales. 
When swimming, the body is propelled by rajnd undulations, the movement b(‘ing from sitle to 
side, it may be remarked, instead of uji and down, as in the ‘‘ serpentine ” movements of snakes. 

Whether all the fishes commonly regarded as eels really belong to tliis family or not is 
a moot-jioint. It is iiossible that the eel sha2)e has been iiide]>endently ac(jiiired by unrelated 
forms as a result of ada] station to a similar mode of life. Ihit as the grouj) now stands it 
embraces several distinct ty])es, — the Common Kkksh-watkr Eels; numerous marine S2)ecies, 
such as CoNOERS, SKurENT-EELs, 1 )eei*-sea Kkls, and Painted Eels; and the fresh-water 
Electric Eels. 

The Kiver-kkls and Congers are iierhajis the best known, and are also highly imjiortant 
food-fishes. That they are fishes of comiiaratively slow growth seems to be shown by the 
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fact that tlie corriTnoii eel takes about four or five yc*ars to attain a weuglit of Ik^Iwihmi 5 and 
0 lbs. The males are smaller than the ftunales, lli(‘ grc»al(\st huifjfh all-ained by the former 
being a little over 1 f<»ot 7 indies, whilst the latter may attain a length of n(*arly 4 fi‘et. 
For a long while what is now known to be the female river-etd was n^garded as a distinct 
sjiecies — the Siiajip-nohkd h'KL. The two sexc^s liava^ <jnit(* diiferent habits, the smaller males 
being found mostly in the brackish water of river-mout hs, and rarely above tin* reach of the 
tides, whilst the females ascend the rivers for gr<*at distances, thousands finding their way 
into isolated ponds, which they reach by travcdling overland. Ilerc^ they appear to remain 
till they have reached maturity, wlieii they migrate with one accord to the sea. tanning down 
the rivers during the months of October and NovemluT, hundreds are taken in large niches 
with traps, the moutlis of which are directed u])-streani. 

The migration of eels to the sea is for the sole piir]»osf of siKiW’ning and fertilising the 
eggs, which done, they die. 'i'hc spawning appears to taki* jilace in extnunely deej) water, 
where the young eels jiass the <:n'lier stages of tlun'r devidoprnent. J^ike tln^ majority of 
young tislies, the fry are at iii-t very different in form from the adults, and many liave 
from time to time been described as distinct siM^des, no suspicion of tlan'r tnie nature 
having been aroused. And this is not t.o be w'ondered at, for at this stage tiny an^ jierfectly 
transparent and comiiressed from side to side, so as to be but litlh^ thick(*r than a she(*t of 
stout j»a]jer; the head is ridiculously small, and only median tins are jirescmt. As develo])- 
ment jiroceeds, having reached a certain maximum si/.e, they, strangely enough, begin to 
slowly diminish, growing shorter and at the same time rounder, so tliat eventually, by the 
time the characteristic eel form is attained, they are (rorisid(*rabiy shorter than they were at 
the maximum ])eriod of larval life. 

By the time the adult eel form has been attained, the larvje have made their way to 
the mouths of various rivers, prej)aratc>ry to making their ascent, which takes {dace between 
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February and May. They are then from 2 to 5 inches long, and perfectly transparent save for 
a black line inside the body, running along the spinal cord. The numbers passing up a single 
river during this ascent are almost beyond belief. In one of these migrations, or “ eel-fares,” 
upwards of three tons were captured in a single day in the Gloucester district in 1886, and 
it has been calculated that more than 14,000 go Uy make a ])ound weight. In the previous 
year the annual consumption of eels was estimated at a minimum of 1,650 tons, with a 
total value of 130,000. Few obstacles seem too great to be overcome in their ascent, for 
they will ascend the flood-gates of locks, or even travel overland if the ground be w’et, till a 
desirable resting-place is found. In some parts of England these young eels, or “elvers,” as 
they are called, are salted and made into cakes. 

The CoNUEK-KKL is a marine species, differing from the river-cel, amongst other things, 
in its larger head and eyes, and in tlie arrangement of its teeth and the large size of the 
gill-openings. The conger is also greatly sui)erior in size, examples of between 6 and 7 feet 
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in length and 60 lbs. in weight being common. The females are larger than the males, and 
an instance is on record of a female which w^as over 8 feet in length and weighed 128 lbs. 
Congers feed on other fishes, cuttle-fishes, and lobsters, as well as upon one another, the larger 
females eating the smaller males. 

Sekpp:nt-kels are confined to tropical and sul>tropical seas, and are remarkable for their 
extreme voracity. More than eighty sjiecies are known, some of whi(;h are brilliantly coloured. 

The Deep-sea Eels are rejiresented by numerous species, and dwell at depths varying from 
340 to 2,000 fathoms. In some species the body is remarkably modified, the mouth being 
of enormous size, and the stomach capable of marvellous distension, so much so that eels of 
this family have been captured which had swallowed fishes several times their own weight. The 
tail in many of the deep-sea eels tapers to a fine hair-like point. 

The Painted Eels are remarkable for their bright spotted or mottled coloration, and are 
of large size, ranging from 6 to 8 feet in length. Armed with formidable teeth, the larger 



i'huto hff y. Lazafnkk] I Yurk. 

PAINTKI) KKKS rilO.M IIKRMH DA. 

T^lnie thiui eifrhty hik*! ion of t.bm* UhIium are kn(»\vn. 


7 < 



P/ioto 6.y A. Latm ruc/tj [Aeie York^ 

CAT-KIKHKS. 

Tlieee IicIoiik to the unaniionred Kroup. 


C40 


82 



The Living Animals of the World 


650 

species are held in no little fear by fishermen and bathers, attacks from these fishes being by 
no means rare. Their distribution is closely similar to that of the Serjient-eels. 

The Electkic Eel is an extremely abundant fish in the rivers and lagoons of Brazil and 
the CTuianas. It is the most powerful of the electric fishes, and attains a length of 6 feet. 
Tlie electric organs of this fisli are sufficiently strong to kill by their sliock otlier fishes and 
even mammals. The traveller Humboldt is resjjonsible for the statement, now generally dis- 
credited, that the Indians procured tliis fish by driving horses into the water, and so provoking 
such violent discharges from the fish that they became exhausted and fell an easy i)rey. 

The Cat-fisiies, or Sheath-fishes, are an extremely interesting group, one of the ])rincipal 
characteristics of which is the total absence of scales, the body being either entirely naked 
or armed with bony tubercles or ovcrlapjiing ]»lates. Another peculiarity of these fishes is 
the presence of feelers round the mouth; these, hy their delicate sense of touch, enable the 
fish to procure its food in extremely muddy water, when the eyes would be useless. The 
latter, indeed, in many sjK'cies are extremely reduced in size. Many cat-fishes are armed 
with powerful spines, attached to the body by a very complicated mechanism. Such sj)ines 
are ca])able of inflicting dangerous wounds, eitlier by the introduction of ])oison or the 
violent inflammation follo^^ing on the laceration of the wounded part. Some species have 
elaborate accessory breathing-organs, enabling them to travel overland for sliort distances 
from one piece of water to another. Other members of the gi-oup ])ossess electrical organs of 
considerable ]iower; one species inhabiting the Nile attains a length of 4 feet. 

The nesting-habits of the group are exceedingly interesting, some building nests in which 
to deposit the eggs; others carry the eggs in the mouth till they hatch. In one species the 
care of the eggs is undertaken by the female, which carries them about- embedded in the skin 
of the under surface of the body, which at tliis season becnim^s very soft and spongy. M’hen 
the eggs are laid, she jiresses them into the spongy skin by lying on them. 

The cat -fishes are of world-wide distribution, but- only one species, the Wels, occurs in 
European waters. It commonly attains a length of from (1 to 9 f(*et, and occasionally as 
much as 13 feet. The majority of cat-fishes inhabit fresh-water, hut some are marine. 


CHAPTER XI. 
THE CARP FAMILY. 


HY JOHN lUCKEKDYKK, M.A. 
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CARP. 


Tlie nienilxira of the Car]) Tribe are vegetablu-feeilem. They have teeth in the throat, but none in 

the jaw8. 


T he Carp Family, 
like the Perch 
group, is one of 
the largest among fishes. 
It includes the Hudd, 
Poach, Tench, Bi*cam, 
JMiniiow, etc., and is 
divided into many 
grou]»s, which again 
include numerous species 
found chiefly in the - 
temperate and trojacal 
])artH of the world. 
Included among these 
are the Biirbels, of wdiich 
there are about 200 
species, varying from 
little fishes of 2 inches 
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to monsters of 6 feet or more in length. Some of the largest are found in tlio Tigris ; but 
the IMahseer of India must be regarded as the king of all the species. In some of the 
rivers flowing from the Himalaya Mount ains an* curious Barbel which have their vent and 
anal tin in a sheath covered with large scales. Roach are important members of the Carp 
Family, and the Roach group is a very large one, including the various fishes coming under the 
term of “while lish ” in (lerrnany. The Roach j»n)iier is c(»mmon all over Kurope north of 
the Alps. In this group is the Ide of the centml and northern ])arts of Kurope, which when 
doine.sticated becomes golden in hue, and is tlien called the (iolden Orf, a ]>retty fish kept in 
nninv Knglish acpiariuins. Rudd are found jill over Kurope and Asia ISlinor. Of Tench, 
only one species is known, the (iolden Tench being merely a variety diflering in the matter of 
colour. The Bream group consists of the (-ominon Bream, Bream-flat, and the American Bream, 
or Shiner. Lastly, we may mention the Bleak group, of which there are fifteen known species 
in Europe, East. Africa, and tlie t(Mn]M*rate parts of Asia. This list by no means exhau.st8 the 
numerous members of the ('arj) Family. 

The (.\)Mi\u>N ("aKI* is one of the mo.st 
remarkable fishes wliicli swim. In early ^.iines 
in England it was extensively cultivated as 
a food-fish, and in (iermany at tin* pi-i‘S(‘nt. 
day is as much domesticated as the slie(‘p, 

]>ig, or ox. The fish-culturists have in<lee<l ^ 

(lone extraordinary things with it, having, ft»r 
instance, i>roda(*.ed a variety with a single 
row of scales down each side and som(‘tim(*s 
on the hack only, oalh^d the Miimoa-c'AUi’, or 
Kin(i-CAKP. There is also the JiKATiiicK-CAUP, 
with no scales at all, which is much ('stecmnul 
in (Iermany. 

There is rea.son to believe that the common 
carp was originally a native*, of the East, and 
it ccTtainly has been domesl icate'd in China 
for many hundreds of y(*ars. Thence it is 
supposed to have been imported to (iermany 
and Sweden, reacihing England some time in 
the early years of the fift(‘enth c(*ntury. In 
that curious work the “Boke, of St. Albans,” 
jaiblished in I4flfi, it is said that tlu^ car}> is 
a “dayntous fysshe, but. tlic*n* l»eii fewe in Englonde, and therefore I wryto the lesse of hym.” 

China is the lujine of the ( it)LiH*'isii, a pn*tty little carp common in that country and 
the warmer parts of Ja])an. TIm* Chinese? have disturlfnl Nature with regard to this fish evem 
more than tlie Germans have tin* common carp. 1’lieir most extraordinary monstro.sit-y is, 
[)erliaj)s, the 'JV.LKsc’orK-Fi.sji, whieh lias a huge tail and jirojeeting eyes. It is bedieved that 
gold-iish were not known in Eughmil h<*fore the year lOfll. 

The carp has many inten*sliiig pcculiariti(*s. It is an extraordinarily fertile fish, and 
one of the most rapid growers in fresh-wat<*r. C'iid(*r tin? most favourable conditions it 
attains a W(»ight of from 3 to 3i lbs. in three y<»ars. In a jioTid which is overstocked, carp 
hardly incr(*ase in weight at all; while, on the oth(‘r hand, their gi’owtli in lioi countries is 
very much greater than above stated. A fish of from 4 to 5 lbs. may contain, on an average, 
from 400,000 to 500,000 (*ggs; these are spawned in May or June, and liatched in from 
twelve to sixteen days, according to the lemjierature. 

The life of this curious fish may he one of extraordinary duration, carp having been known 
to attain an age of a hundred years or more. When very old, they are apt to go blind and 
develop white marks, due to the growth of funguses. 


Photo hf/ IV. SttvUtv‘Krnt^ F./.iS'.] 

(lol.D-nsil, 

A native of China anil tin' w.irinitr |iai*tN (if JaiKiii. 


I Mitl'ord-on-St'ii. 
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In tlie winter car]) eitlier bury themselves in the mud, or lie amon^ the water-weeds or 
roots of trees at tlie bottom. Tliey are vegetarians for the most j)art, with no teeth in their 
mouths, but strong, j)()werful grinding-toeth in their throats; they are believed to regurgitate 
their food and cliew it, sornewliat as a cow cliews the cud. 

With regard to the weiglit wliicli this fish attains, one of 19 lbs. was taken at Sheffield 
Park in 1882. This was exco])t ionally large; but one still larger, weighing 21 lbs. 10 ozs., was 
caught at Bayharn Ab])ey, near Lamberhurst, in 1870; while one of 22 lbs. w-as exhibited 
many years ago to the Zoological Society. In the German lakes these fish reach a weight 
of 40 lbs., or even more. 

Car]) will, however, occasionally eat- small fish, and have even been caught with a salmon-fly. 


CJIAPTEll xn. 

ARAPAUIAl^, BEAKED SALMOX, AND SCOPELIDS. 

nV W. I*. CYCRAFT, F.Z.S. 


rrHIE riKf:s are strictly fn^sh-water fishes, which are extremely voracious, and grow’ to a 
JL large size*. They an* in(*t with in ino.st of the fresh-waters of Eiiro])e, Asia, and America; 

yet they must be r(*gar(l(*(l rather as a Western than an Eastern type, since all the 
knowm sjiecies occur in Am(*rica, whilst only one — the Common Pikk — is known outside that 
country. These fishes ca])tnre th(*ir jirey by stealth — ])ractised, ho\v(*ver, not so much by 
concealment as by lying sus]K‘nded in the w'ater, ]>erfectly motionless save for the movement 
of the gills, which is barely ]K*rce])til)le. When the victim comes within reach, it is seized 
by a sudden rush. The form of the body is admirably adai)ied to this Tnannt*r of feeding, 
resembling rather a submerged log than a fish. It is, furthermore, on a(*connt of this sha])e 
that the name Pike has b(*en bestow’(‘d, since it recalls the ‘•])ike** borne by the soldiers of 
bygone days. 

When on the feed, nothing comes amiss to y)ike, and the havoc they commit in 
trout-streams is enormous. Xot only other fishes are devoured, but both the young and 
mlults of water-birds arc* fr<*c|n(*ntly seized, and instances are on r(‘eord W’h(‘re boys have been 
attacked while bathing. The mouth of a pike bristles with teeth, even the roof being thickly 
covered. Th(*se are all attach(*d by hing(*s, moving readily backwards towards the throat, so 
as to assist the .sw’alhnving ojieration, but ])reventing any i)ossil)ility of the victim's escape. 

In Great Britain the 


])ike is held in high 
esteem by anglers, though 
as an artich* of fixxl it d(x*s 
not find much favour. The 
femah*s are larger than 
the males. 'I'he largest 
s])eciinens attain a length 
of about 4 feet, sometimes 
a little more, and a weigh t 
of from oG to o7 lbs. 

About six s])ecies of 
])ike are known, five of 
which are confin(*d to 
American waters. ( )f these*, 
the one known as the 
MrsKET-LUN(iK, or JMrs- 
KINONGE, attains the same 
large size us the ccuninon 



r/ioto bit Hr, li. ir. SliVj'ildt] \^Wa»hinglon, 

riKE. 

The moat voi’aciuuM of Uriti&h fresh-water fishes. 
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‘•rtKIKJKAXT HAKKII.’ 

An edible Aiwirulimi ri«iirrMPHtiitivi- i.f the »rrim|» of whi.-li, for tuant of an Kiij/lwl. iimi:e, are here called 
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JUioOj lilt ir. HuvillfKi iilf 

HKAKP:D SAJiMON, 

Known in New Zealiuid uh Uio Sand-eel. 


l)ike; the other species are known as Piki:kkl. The immature inko is commonly called a 
Jack. 

The Akapatmas are large fresh-water fishes, confineil to the tropics, their distribution being 
practically the same as that of the Lung-lishes; they are re])resenle(l in America, Australia, 
and Africa, but one sjiecies occurs in the East Indian Archipelago. The largest species of 
all — whicli is also the largest fresli-water bony fish known — is fcnind in the rivers of Brazil and 
the Giiianas, attaining a length of 15 feet and a weight of 400 lbs. Tt is highly esteemed 
as an article of food, being salted and exported from the inland fisheries to the sea-i>orts. 
The nativt‘S take it either with a rod and line, or with a l)ow and arrow, a line bi*ing fastened 
to the arrow, thus converting it into a harpoon. 

Pour species of ara[)aim:is are distinguished by the presence of “barbels” on the chin; 
of these, two are Australian, one American, and one occurs in Sumatra and Borneo. Yet 
another species is found in the Nile and the rivers of West Africa. The Australifin species, 
like the large Brazilian form, are highly esteemed as food; one of these, known as the Dawson 
R iVKii Salmon, is coiitin(‘d to the rivers of Queensland, the otlier to the rivers emptying into 
the (lulf of (Wpentaria. 

The Bkakkd Sai.mon occurs in the opcm seas of the Ca]>e, Japan, and Australia ; but in 
New Zealand, wlu^re it is known as the Sand-KEL, it is found in bays witli a sandy bottom. 

The group of fishes known as ScoPKLiDS is one of particular interest, on account of the 
number of remarkable forms which it contains. For the most imrt tiny are inhabitants of 
the open sea, many being found only at great d(‘]>tbs. Of the lattcu*, soim» apijarently come 
to the surface to feed at night, whilst others are (uitirely confined to the abysses of the ocean. 
As with the members of other groups which have ado}»ted a deep-sea habitat, certain modifications 
of the body have become necessary in these fish(‘s. Many of tluau have a direct relation to the 
absence of light, which has render(*d normal eyes of litth* use; conseciuently the eyes of these 
fishes have become either greatly reduced or enormously enlarged, or sometimes lost altogether. 
As a rule the large-eytul forms are those wdiich come to the surface at night or do not live 
beyond the nwh of daylight; whilst those in which the eyes are small or reduced live in 
the very lowest de[»ths, far beyond the limit of daylight. In all these forms compensation 
for the loss of light has taken place, generally by the development of phos])horesctmt organs. 
These may take the form of a number of luminous areas distributed down each side of the 
body, as -in the PiiosrilouESCENT Saudink; or of a pair of lens-like light-producing organs, 
occupying the place of the eyes of other fishes. Another eyeless member of the group, instead 
of developing light-} woducing organs, has increased the length of the rays of the })aired fins 
to an enormous extent, so that they serve as delicate feelers eith(»r for the discov(‘ry of food 
or the detection of enemies. Many of the fishes of this grou}) have extremely large mouths, 
armed with a fonnida])le array of tusk-like teeth, betwecui which are numerous smaller ones. 

As food-fishes the majority of the Scopelids arc not of much value. The s})ecies known 
as the Queensland Smelt, shown in the adjoining photograjih, is an edible species, occurring 
ofif the north-west coast of Australia. Its near ally, the Bi^mmalop:, or Bomkay Duck, how- 
ever, enjoys a quite exce})tional notoriety. Salted and dried, it is exjiorted in large quantities 
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{n>m Bombay and the coast of Malabar, and forma an indispensable ndjiinct tc* an Indian curry. 
This fish ap])arently inhabits considerable depths, and when fresidy taken is brilliantly 
phosphorescent. Another edible species is the ••Skhukaxt lh\Ki:n” of Australia, of which a 
photograph is given on i)age (ioll. 

With regard to the deo]vsea Scoptdids, it is interesting to note that, in addition to very 
remarkable modifications of tlie eyes and tins, and tlie j>ro(liicti()n of phosjiborescent light, 
certain of the body-cavities are characterised by an intensely black coloration. Tlie inside of 
the mouth, the gills, and the lining of the abdomen, for (‘xample, an* always so coloured in 
those fishes which inhabit the deo]»est abysses. This coloration is difticidt to jicconnt for, but 



V ■ • 


I'hnfuhit ir. SiinIfi.Ki lit, F.A.S. \Mihitnl mi ,Sm». 

QrKKXsi.AM) s.Mi:i/r. 

A ni’Jir ally nf Om' UuiniiiHtor, oi lloinlKiy Htirk, Oiut ailjuiii t In mi IiuUuii i nny. 

it is generally supposed to be due to (‘xcrctory ])rodiicts. Another int-cM-est ing jioint. concerns 
the air-bladder. Wlienever this organ is present in the fish(*s of this or any »»lher family 
inhabiting the abyss(‘s of tlie ocean, it bursts befon* the unfortunate victim is lironght to the 
surface, owing to the enormous diftereii<’(‘s in jaessure which ohtaiu betwci'ii tlu^ dcjiths of 
the sea and the surface. 


CITATTKll XITT. 

77//; SAUKLV FAMILY. 

I5Y >iK iir.inii.in' maxwkm., iiaiit., k i: s. 

A i;rH()rGll the Salmon Family occupies a low ]»lace in I la* classification of fishes, yet 
every meniher thereof is ]»ossessetl of singular beauty of form and colour. Tlie 
Atlantic Salmon, which is the sp«‘cies fre»juenting Kuropean rivers and thosc^ of the 
eastern coast of North America, may be con.-idered the tyjs* of the family, and e<niainly it 
would be difficult to name any animal more ])errectly adapted to its peculiar iruMle of life, 
which is one of constant activity. A native of fresli-water, batched in early sjiring from eggs 
laid in rivers during the winter months, it spends from fifteen to twenty-seven months in the 
shallows of the river, almost indistiiignishable in habits and a|»pearance from a small common 
trout. Sometimes in the second spring after its birtli, and failing that, always in th<^ third 
spring, the fish, having attained the length of o or fi incla's, uinlergfK‘s a wraalerfiil change: 
its ijrevailing tints of olive and gold become oversprcjwl with a glittt‘ririg cciat of silver, known 
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f^AJiMo.N'TllOlT. 


Kziftwii tilsu as t}i( Sca-truut, umi in Iirland a« the White Trent. 


to anglers as the,“ sea-jacket,” 
and shoals of “smolts,” as 
they are called in this stege, 
— ^ begin descending to the sea. 

^ about fifteen or eighteen 

, months, perhaps in some 

' instances longer, they return 

to the inland: waters as 
“ grilse ” — small' salmon from 
2 to 5 ll)s. in weight. Grilse 
and mature salmon spawn 

J‘/iolo hy J. .S. Junllurtif it chiefly in November and 

sAJi.M«>.N>Ni()i I. December, undergoing, before 

Kziftwii tilso as tin Sca-truut, uiui in Iirland tw the White Trout. .11 j 

they do so, another strange 
m etamorpl \ osis. Their bri lliaiit 

silvery scales become darkly discoloured, the males turning co 2 )per-colour, the females blackish 
and dull i)ur])le; their elegant form becoming distorted to sutdi a degree as to render them 
hardly recognisable as the same fish which left tlie tide in the ])erfection of beauty. In tlieir 
efforts to reach the higher waters where they sjmvn, salmon dis])lay extraordinary perseverance 
and activity in surmounting w*eirs, waterfalls, and otlier obstaedes which bar their way. After 
spawning, the flsli are emaciated and lanky, but speedily regain the bright silver hue so 
characteristic! of the species. In this state they are usually known as ‘‘kclts”; they are 
worthless either for food or for sport, and make tlieir way back to the sea, where abundant 
])rovendor soon restores their condition. Their chief food consists of herrings, baddociks, and 
other small fishes. Dr. Kingston Jiarton recently recordca finding five full-giwn herrings in 
the stomach of one salmon. Altliough the excellence of their flesh exposes salmon to the 
attacks of innumerable foes, including man, predacious fishes, seals, and cetac(‘ans, a few survive 
for many years and attain to great size. Fish weighing from .30 to 40 lbs. are far from 
uncommon ; one of GO lbs. has b(‘eu taken in the Tay with rod and line, and the same river 
has yielded one of upwards of 70 lbs. to the nets. The fine sjiort afforded to anglers by the 
salmon causes a good beat on a prolific river to ho. a very valuable ju'operty. Two thousand 
pounds was the season’s rent ]iaid a few years ago for less than tlin‘e inil(*s of the Tweed, 
and the season hai)))eued to be such a bad one that the lessee only kilb'd thirteen fish ! 

Closely resembling the true .salmon in habits^ and aj)j)earaiiee, and sometimes rivalling 
it even in size, are two kinds of sea-trout — the Salmox-trout, greatly prized both for its 
sporting qualities and for the excellence of its flesh, and the Di^LL-trout, a very inferior 
fish in both r(»s]>eets. IhiU-lrout are not infrequently Uiken iu the Tay weighing upwards 
of 40 lbs. 


3'li(* Pacific! Ocean has its eounterpait to the Atlantic! salmon and sea-trout in several 
clo.sely allied species, whereof the QrjrXNAT and the 8rEp:LiiKAi) are the most notable. These 
asciend the great rivers of Western North America in jirodigious shoals, penetrating more than 
2,000 miles inland to deposit their spawn. Few* of these fish survive to return t>o the 
sea. In tlieir emaciated condition they suecuml) to exhaustion and starvation ; their corpses, 
idled to the hedght. of sevcml fec»t, line tlie binks of the river for miles, and contribute 
nothing to tlie traveller’s comfort. Altliough Pacific salmon are of no value to the sportsman, 
as they arc* said to refuse any bait in fresh-water, yet they are the staple of an important 
trade, tens of thousands of tons being taken and canned for export. ' 

If w’e could peer far enough back into the course of time, we should no doubt be able 
to identify a common stock from which all the Salmon Family are descended. I’hat they are 
all natives of fresh-water is proved by the fact that they cannot reproduce their kind in the 
sea. Those that resort to the ocean for food must be tlie descendants of vigorous, roving 
members of the family, wliich, having to choose between starvation and migration, braved the 
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perils of travel, and became so much altered in const itut ion by the liberal diet tliey found 
as to establish themselves as separate speoit‘s. 

Among the stay-at-homes there are many interesting and beautiful fishes. None of them 
exhibit the Amiable nature of the family more than the common Brook-trout of British 
waters, and not long since men of s(*ience dignified each of these varieties by a separate 
title, treating tlnun as distinct sj)ecies. However, experiment and observation have now led to 
the almost unanimous conclusion that the pygmy denizens of some hungry Highland burn, 
whereof the weight must be reckoned in fractions of ounces, are of j»recisely the same 
species as the lordly trout of deej> lakes, whicli sometimes scales as much as 25 lbs., 
and as all the other innumerable varieties, such as the trout of the Thames, of the 
English chalk-streams, and of the Irish loughs. The quality of the soil affects the foml- 
su])ply, whicli in turn regulates the size and a]>pearance of tlie fisli. Moreover, Nature seems 
indifferent to the ii umber of individuals coin]>osing the jMqiulatioii which the water is to 
sustain. If there are no iiike, and spawning -ground is abundant, th(‘re will be many and small 
fish; if the coiitiarv is the case, there will be few and large oni's; the aggregate weight ])er 
acre of water will remain the same, proportioned to the food-supjily. 'J’he American ecpiivalent 
of the British brook-trout is the Kainrow-trout, a iMMVutifiil crtniture whicli has lately been 
widely distrilmtod in European waters. What is known as the brook-tronl in America really 
belongs to the ('IIAR group, fish of tlie Salmon Family, clostdy rcs(»mhliug trout., hut distinguished 
from them by extraordinary brilliancy of colour. (Vnninon trout, like salmon, lose all their 
beauty as the si)awniiig-seasoii aiqiroaches. (Miar, on the otliiT hand, take gaudy colouring 
at that time, the wliole of the under-i»arts becoming ch^ar red or Hamtwolour. Unlike trout, 
British cliar never enter riv(»rs, but- spawn in lakt's. In Norway, however, cliar descend to 
the sea. The (list ri hut ion of char is indccHl mysterious, uuv has any exjilanation been ofl\*re(l 
why they inhabit, certain waters, while other lakes in the neighbourhood, apparently eejually 
suitable, contain none. 

The (iRAYLLN(J js ail elegant niemher of the Salmon Family, and a des(»rve(l favourite with 
fly-fishers. Instead of the gokhm tints and scarlet, spots eif tlu^ hu/uk-trout, this fish displays 
the silvery colouring of the salmon -trout. It is not at. all uiicemimon to meet with grayling 
ill the chalk-streams of Southern England weighing Ihs. uiiil ujiwards. 

1’he PoWAN is the ty])e of another large group of salinori-like fishes, inliahiling lakes in the 

temperate and sub- 
arctic regions of both 
htunisjiheres. There 
are four specic*H in 
(in^at Britain, among 
which may Ix-i men- 
tioni*d the mysterious 
Vkm>a(’K of lioch- 
iiiaheri, unknown to 
exist elsewhere. 

L a H 1 1 y, t )i e 
Salmon Family is 
closed by the dedicate 
Smklt, called in Scot- 
land t he Sparlino, 
whicli is nettled in 
vast numlM»rs in the 
estuaries of suitable 
rivers. It never 
ascends beyond the 
highest jKiint of the 
83 
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AMERICAN SALMON-TROUT FROM OlAMONI) LAKE, NEW XEALANO. 

Thene fi»b were taken out of the water to be i>hotrjgrai>hed, au<l then ]iut hock ngoin. 
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to anglers as tlie,“ sea-jacket,” 
and shoals of “smolts,” as 
they are called hi this stage, 
begin descending to the sea. 
In about fifteen or eighteen 
months, perhaps in some 
instances longer,, they return 
to the inland; waters as 
“grilse” — small- salmon from 
2 to 5 lbs. in weight. Grilse 
and mature salmon spawn 
chiefly in November and 
December, undergoing, before 
they do so, another strange 
metamorphosis. Their brilliant 
silvery scales become darkly discoloured, the males turning copper-colour, the females blackish 
and dull imr|)le; tlieir elegant form becoming distorted to su(?h a degree as to render them 
hardly recognisable as the same fish which left the tide in the ])erfcction of beauty. In their 
efforts to reach the higher watcTs where they s])awn, salmon disjday extraordinary i)erseveran(!e 
and activity in surmounting weirs, waterfalls, and other obstacles which bar tlieir way. After 
spawning, the fish are emaciated and lanky, but speedily regain the bright silver hue so 
characteristic of the species. In this sMc they are usually known as ‘^kelts”; they are 
worthless either for food or for sport, and make their way back to the sea, where abundant 
])rovender soon restores their (*ondition. Their chief food consists of lierriiigs, haddocks, and 
other small fishes. Dr. Kingston Dart on recently recorded finding five full-grown herrings in 
the stomach of one salmon. Although the excellence of their fl(‘8h exposes salmon to the 
attacks of innumerable foes, including man, predacious fishes, seals, and cetaceans, a few survive 
for many years and attain to great size. Fish weighing from 30 to 40 lbs. are far from 
uncommon; om* of 00 lbs. has been taken in the Tay wdth rod and line, and the same river 
has yielded one of ii]iwards of 70 lbs. t/> the nets. The fine sjiort afforded to anglers by the 
salmon causes a good beat on a ])rolific river to be a very valuable property. Two thousand 
pounds was the season's rent ])aid a few years ago for less than three miles of the Tweed, 
and the season luqipened to be such a bad one that the lessee only killed thirteen fish ! 

Closely resembling the true salmon in habits and a])pearance, and sometimes rivalling 
it even in size, are two kinds of sea-trout — the Salmon-tkout, greatly ]>rized both for its 
sporting qualities an<l for the excellence of its fl(*sh, and the Dull-tkout, a very inferior 
fish in botli respects. Ihill-trout are not infreqmmtly taken in the Tay weighing upwards 
of 40 lbs. 

Th(* Pacific Ocean lias its counterpart- to the Atlantic salmon and sea-trout in several 
closely allied species, whereof the QiJlNNAT and the SrEELlIKAD are the most notable. These 
ascend the great rivers of Western Noith America in prodigious shoals, penetrating more than 
2,000 miles inland to deposit their sjiawn. Few of th(»se fish survive to return to the 
sea. In tludi* emaciated condition they succumb to exhaustion and starvation ; their corpses, 
piled to the ludght of several feet, line the banks of the river for miles, and contribute 
nothing to the traveller’s comfort. Although Pacific salmon are of no value to the sportsman, 
as they are said to refuse any bait in fresli-water, yel they are the staple of an important 
trade, tens of thousands of tons being t-aken and canned for export. 

If we could ]»e('r far enough back into the course of time, we should no doubt be able 
to identify a common stock from which all the Salmon Family are descended. That they are 
all natives of fresh-water is jiroved by the fact that they cannot reproduce their kind in the 
sea. Those that resort to the wean for food must be the descendants of vigorous, roving 
members of tlic family, which, having to choose between starvation and migration, braved the 
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perils of travel, and became so much altered in constitution by the liberal diet they found 
as to establish themselves as sejiarate s^jecies. 

Among the stay-at-homes there are many interesting and beautiful fishes. None of them 
exhibit the variable nature of the family more than the (*oiiimoii llHooK-TUOivr of llritish 
waters, and not long since men of science dignified each of these varieties by a separate 
title, treating tluun as distinct species. However, experiment and observation have now led to 
the almost unanimous conclusion that the pygmy denizens of some hungry Highland burn, 
whereof the weight must he reckoned in fractions of oiinees, are of precisely the same 
species as the lordly trout of deep lakes, which sometimes s(*ales as much as 25 lbs., 
and as all the other innumerable varieties, such as tln» trout of the Thames, of the 
English chalk-streams, and of the Irish loughs. The quality of the soil affects the fotxl- 
supjily, which in turn regulates the size and ap|>earaii(*e of the fish. Mortniver, Nature seems 
indifferent to the number of individuals eomjiosing the pojmlation which the water is to 
sustain. If there arc no pike, and spawning-ground is abundant, there will be many and small 
fish; if file contrary is the case, there will lie few and largi* ones; the aggregate weight per 
acre of water W’ill remain the same, proportioned to the food-su]))»ly. The American ecjuivalent 
of the Hritisli brook-trout is the ItAlNauw-TKOUT, a iKWitil’ul creature wbieh lias lately been 
widely distriliuted in European Avaters. What is known as the* brook-trout in America really 
belongs to the CllAK groiij), fish of the Salmon Family, closely ri‘seinbling trout, but distinguished 
from tlieni by extraordinary brilliancy of colour. Common trout, like salmon, lose all their 
beauty as the spawning-season ajqiroacbes. (Uiar, on the otlu'r band, take gaudy colouring 
at that time, tlie whole’s of the under-]»arts becoming clear ri*d or flame-colour. Unlike trouts, 
llritisli char never enter rivers, but spawn in lakes. Jn Norway, however, cliar descend to 
the sea. The distribution of char is indeed iiiysUTious, nor lias any cxjilanation been offered 
why tliey inhabit certain waters, while other lakes in the neigliboiirliood, apparently equally 
suitable, eonfaiii none. 

The (iHAYLl.NCi is an elegant member of the Salmon Family, and a dc^served favourite wdth 
fly-fisliers. Instead of the golden tints and scarlet sjiols of the hii>uk-trout, tliis fish disjilays 
the silvery colouring of the salmon-trout. Jt is not at all uncommon to m(H*t with grayling 
in the chalk-streams of SoiitluTii England weighing 11 lbs. and ujiwards. 

The PoWAN is the type of another large group of salmon-like fishes, inhabiting lakes in the 

temperate and sub- 
arctic regions of both 
licmis]»ln»res. There 
are four species in 
(iHNit Hritain, among 
which may lx*, men- 
tioned t he mysterious 
Yknoaci-: of Loch- 
malx*n, unknown to 
exist elsewhere, 

li a s t 1 y, t li e 
Salmon Family is 
closed by the delicate 
Smklt, called in Scot- 
land the Sl*AUI.INO, 
whicli is nrdted in 
vast numbers in the 
estuaric^s of suitable 
rivers. It never 
ascends }>eyond the 
highest ]XiiTit of the 
83 
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tide, where it deposits its sjjawn in the spring months. It is a gratifying tribute to the 
good work done of late years by the local authorities in purifying the Thames that, after 
a long absence, this valuable fish has reapi»cared in that river, which it now ascends in con- 
fiiderable numbers as high as Teddingtoii Weir. 

Much discussion has taken place recently with regard to the question whether salmon 

feed while in fresh-water. 
Not long ago it was 
announced that they 

suffered from a diseased 

condition of the stomach 
during this period, and 
were consequently quite 
unable to feed. Subse- 
quently it was found 
that the sup])osed dis- 
eased condition of the 
stomach was due to the 
fishes not being perfectly 
fresh when they were examined. It is now known that although salmon do not feed freely 
in fresh-water, yet they take a certain amount of nutriment, such as an occasional sliriinj), fly, 
or even small fish, while there. 
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CHAPTER XIV. 

THE HERRING AND ITS KINDRED. 


BY F. O. APLALO, F.Z.S. 

“"T^ING HlilRIlING,” as the tnide-paper of the fisidiig indusiry rightly calls it, is one of 
lx the chief commercial fishes of the Jiritish st^as, and the enormous North 8ea herring 
fisheries jirobably sup] )ort more lx>ats and men from all parts than any other. Kurojie 
has no very large herring; but the Tari»on of the JMexican coast, as well as aiuither giant which 
occurs in the northern waters of Australia, grows to an enormous size. All the members of the 
Herring Family feed and travel near tlie surface of the sea, and are therefore caught in drift- 
nets, miles of which are “shot” a few fathoms from the top of the water, catching the 
shoaling-fish in their meshes. All of them, too, are wanderers, most capricious in their goings 
and comings. Hence the uncertainty of the fisherman’s wage. 

The princijial kinsmen of the herring in Ikitisli seas are the SrilAT and Filciiarp, though 
the two kinds of Shap, which, like tlie salmon, ascend certain rivers for spawning ])urposes, 
also support a number fishermen; and the Anchovy is, authorities luive lately suspected, 

sufficiently numerous on the Hritish coasts to repay a regular fisliery, if the men could be 

induced to try the experiment and use a sufficiently tino-ineslied net for this little fish. 

The Herring of the more northern waters is largcT than that of the English Channel, 
17 inches being recorded as its maximum size in the former, as against only 12^ inches farther 
south. In the Haltic, liowevcr, the writer found the herrings still smaller than tliose of the 
English Channel. The herring lacks the lateral line, already alluded to in other fishes; its‘ 
scales are large and thin; its under-edge is smooth and keeled; and the male is slightly the 
larger of the two sexes. The Sprat, on the other hand, is a smaller species. It has no teeth ; 

its belly is saw-edged ; its back-fin starts nearer the tail than that, of the herring. The 

herring, moreover, differs from tlie sprat, and indeed from all our most imiiortant fishes, in that 
its eggs sink to the bottom. The eggs of almost all other sea-fish float at or near tlie surface 
of the sea, so that the herring’s sjiawn alone can be damaged by the operations of the ground- 
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fsweeping trawl-net. The shad’s eggs also ssink to the bottom, but are deposited in the less 
buoyant waters of rivers. 

The Pilchard, the all-important tisli (together with machorel) on tli(>! south-west <‘oast of 
England, is of a more decided green hue than either of the foregoing, Jts s(*ales are large and 
coarse, and its batjk-fin starts closer to the heml than in the rest. The ))ilcliar(l of (^irnwall and 
the sardine of the Mediterranean are one and the same tish in difTcu’ent- stages of growt h - t hat is 
to say, the pilchard is a grown-u]) sardine. The late Matthias Dunn of Mevagissey was one* of 
the first practical fishermen to accejit this identity, and the flourishing sardine f»H’t.ory at. his 
native town b»ars lasting vritness to his enterjirise. Although, from the economic st.and|K»int, 
we associate the jiilchard with the extreme south-west of the English (luinnel, the fish finds its 
way to more eastern counties, Tlie WTiter has found it at both Hourm*mouth and Ventnor ; 
and it is taken, though sjiarsely, in the herring-nets of the North Sea flends. 

The Anchovy, smaller than any of the fc»regoing, may be distinguished by its ])roject iiig, 
shark-like snout and deeply cleft mouth. It is seen in Knglari<l oidy pi(*kled for table purposes, 
but the WTiter used fresh anchtivies for bait almost daily during a stay of four months on the 
shores of the Mediterranean. 

The two shads —tlie Alljs Shad and Tw’aitk Shad — are in some n‘spects, tliough less 
imi>ortant commercially, the most interesting of the family. Tlieir habit, of coming up rivers to 
s[>awn, like salmon, has been already noticed, buttliey ap]s‘ar to be more diliicult to please than 
the other fish. The Severn M.-.r‘d to be a noted shad-river, but the fishery has fallen ofl* of 
late years. The Allis Shad giow^ to a weight of 7 or 8 lbs., and its j»ale green and silver 
scales are varied by some darker sjiots at irregular int(*rvalh on the shoulders and sides. The 
edge of the belly is serrated, like that, of the sjirat. 'I’he fish has a curious trans|)arent 
eyelid, and its other peculiarities include an abnorinally large number of gill-rakers, through 
which the water fillers much as it docs through the “whalebone’’ of whales. Its food is said 
to consist of small fishes and shiimps, as w^ell as of vegetable substances. Tbougli usually 
caught, for market jjur])Oses, in a scdnfvnet, whieli is slij»j)ed round the shoal in shallow W'at><*r, 
the shad is now and then taken on tlie lasik, and instances of this are on record in the 
neighbourhood of Deal. The rivers of Morocco are very imiduetive of shad, jiarticularly the 
KolUtEGREG at J^abat, and the Tm Ekheya at Azimur. At the latter town the writer has 
bought newly caught shad weighing 5 or 6 lbs. for native money er^uivalent to as many pence, 
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and very excellent fish they proved in camp. The Twaite Shad is a somewhat smaller fish, 
attaining to a maximum w'eight of perhaps a couple of pounds. It is not known to differ 
materially in habits from the larger F])ecies. 

Reverting for a moment to the herring as a type of the family, a few words may be said 
on some very interesting facts in connection with its life-history and commercial uses. In 
the first place, the fact that the spawn sinks to the bottom is of more importance than 
would at first sight appear, since it not only exposes this spawn to disturbance by the trawl, 

but also subjects it to the voracity of cod, haddock, and other ground-feeding fishes. Some 

little protection is afforded by a natural provision which enables the eggs to adhere to stones 
and weeds, but this cannot in the long-run be of much service against prowling fishes. The 
eggs of the shad, which likewise sink (in fresh-water), do not adhere in this way. 

The migrations of the herring, again, have furnished almost as much material for argument 
to marine biologists as the migrations of birds in ornithological circles. Older naturalists 

described marvellous Arctic journeyings with careful attention to detail, much of which is 

now repudiated. Later theories liold tliat the shoals of herrings simply move, according to 
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changes in the weather and temiierature, backwards and fonirards betw(*(*n the shore and the 
deejier water outsiih^; and so far as the fishermen are concerned, the mere fact of the fish 
moving at any season of the year beyond reach of their drift-nets, which work at only 
moderate distances from tlie land, would be quite sufficient to convince them tliat the absent 
fish had departed on world-wide travels. Much of the former accejitance of these extensive 
migrations may have been due to confusion betw’een the goings and comings of tlie different 
races of herrings now recognised by biologists. It is also ]>robable that, when the identity and 
movements of these different “races” are more firmly establislied, we shall be able to clear 
up many of the difficulties at present surrounding the sjmwrning-time of the herring, and to 
show that it does not, as sometimes alleged, deposit its s])aw’n at every season of the year 
indiscriminately, but that some herrings siw-wii at one season, some at another. Although 
the herring is not, individually and by comiiarison with some other sea-fish, an enormously 
fertile fish, its numbers must be fairly large, when we bear in mind that something like 
50,000 crans a w'cek are, in good seasons, packed in Shetland alone. Taking, as an average, 
750 fish to the cran, this gives a weekly curing of not far short of 40,000,000 of herrings 
in a single fishery. Owing indeed to the property, already noted, of adhering to stones 
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and rocks, it is improbable that even the trawl troubles the eggs to any appreciable extent, 
as the stony ground on whicli the herrings genenilly spawn is not suited to the ojn'rations 
of the trawler. Ihe spawning and Hfi*-lustt>rv of the herring art*, in fact, the t*onverse 
of tliose of the plaice. Ihe former dejiosits its eggs on the ground close inshore, and the 
young herrings, almost as soon as they are hatched, steer for the o]>eii sea and live near 
the surface of tiie W'ater. The flat-fishes, on the other liand, deposit eggs tliat flt)at at the 
surface some distance from the shore; and the young jilaiee and soles, when luitched, come 
inshore and take U[) their residence close to the bed of tlie seii. 

It w’oiild be imi)roper to conclude this account of the Herring Family without a ])assing 
reference to the commercial mixture known as “ WmTEHAi’r.’* Until com])aratively late in the 
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last century whitebait W’as regarded, even by scientific men, as a distinct s|>ecics, and there 
were even some who declared that tliey had identififd peculiar characters. Jt is n«»\v, however, 
common knowledge that the so-callcd “whitebait” is neither more nor less than a mixture 
of young herrings and s])rats, tlir funner predominat ing in summer, the latter in winter. 
Other fishes are also found in the di^h, and, appn»priately enough, at a recent banr|uet 
given by the \Vorshij)ful Company of Kislimongers, at which the writer had the pleasure 
of “assisting,” a jdate of whitebait was found to inchnle no sprats, but the fry of 
herrings, gurnards, and sand-eels; this was in the njontli of July. Whitc‘bait are caught 
ill si)ecial firie-meslu*d nets in rivc^r-est uaries ; and although they make a ea[Mtal dish for 
the epicure, the large supidies needed ibr the restaurants probably entail a most, regrettable 
sacrifice of valuable food-tislies, which, if left a year or two, would provide food for f>en 
times the number of consumers. It would, however, Ik* too mucli to exj>ect that ejneures 
should give uji such an unrivalled dish for this cause. Moreover, if these little fishes were 
not cai»tured by man, it is highly probable that a large jiroiJorLion would fall victims to birds 
or other fishes. 



CHAPTER XV. 

BONY PIKE, BOW-FIN, 8TUR0E0N, REED^FISH, AND BICHIR 

BY W. P. PYCKAFT, A.L.S., F.Z.S. 


T he present chapter deals with the remaining forms belonging to that great assemblage 
of fishes known as the Bony-mouthed group, which includes all the members of the 
class save the Lung-fishes on the one hand and the Shark Tribe on the other. 

This great assemblage, as we have already remarked, is divided into two sections — the ]^an- 
and PVinge-finned Fishes. The fishes presently to be described belong partly to the one and 
partly to the other of these divisions, and were at one time, together with the Lung-fishes, 
regarded as nearly allied, and as forming but a single group, which, on account of the slriKJture 
of the scales, was known as the Enamel-scaled grouj). 

The Bony Pike, the Bow-fin, and the Sturgeon are the last of the Fan-finned Fishes. 
The Bony Pike, or Gar-pike, is an inhabitant of the fresh-waters of Noith America, and 
has the most completely ossified skeleton and the most perfectly jointed backbone of all the 
fishes, whilst externally it is covered with a complete armour of thick, (piadrangular scales 
coated with enamel. Three distinct species of this family are known, all of which arc of 
large size, attaining a length of 6 feet. They are carnivorous in their habits, lying in wait 
among the reeds, and rushing out to seize their prey as soon as within range. In the 
Mississippi, great lakes, and rivers of South Carolina bony 2)ike are es2)ccially abundant, 
occurring at times in such numbers as to fill the shad-nets and render the fishery for many 
days im2X)ssible. The larger members are said to be as aggressive as sharks, and remarkably 
tenacious of life. 

The geograidiical distribution of the Bow-fin closely corresponds with that of the bony pike. 
It is an extremely common fish, and, though worthless for food 2)urj>oses, has yet. been deemed 
worthy of a number of different names, such as (J kindle, Dog-fish, Sawyer, Mud-fish, and 
Lawyer-fish. At one time it was regarded as a near ally of the Herring Tribe, but modern 
research has shown this view to be erroneous. The bow-fin attains a length of about 2 feet, 
and is very voracious, jireying both upon other fishes and aquatic insects and shrim2)s. It lias 
a habit of coming frequently to the surface to breathe, esxiecially when the water is foul, 
taking in large mouthfuls of air. When near the surface, it is said to utter a bell-like note. 
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probably caused by the escape 
of air from the air-bladder. 
During tlu* breeding-season 
the male takes entire charge 
of the eggs. 

Tl»e STintCiKONs differ 

from the other fan4iime<l 
fishes in many paiticulars. 

To begin with, the skeleton 
n.uioi.t,.i.s i* Iilinost Milircly cartilagi- 

sTruoRoN'. nous iiistoad of Inmy, whilst 

The air-hliiiWer of the KturReon im useil for umkins iHiiiglaiw, itH roo for iare. «»xl eniJll Iv t he bodv is cit lltT 

naked or eoven*d with bony 

bucklers, arranged symmetrically. The snout is jirolonged into a more or less Khovel-8hap<‘(l 
beak, used for turning over the mud at tlie bottom of the water in search of prey, and in 
some forms this becomes further developed into a spoon-shaped paddh*, constituting one of the 
most remarkable appendages of fishes. 

Sturgeons grow to a large size, and are the largest of the fresh-water fishes of the 
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northprn hemisphere. The (’hant Stiiwikon of the Black and Casi.iaii S<!iiR and the Sea of 
AzoflF attains a length of 24 feet, and sotn<‘l.inies more, HiKw-imens of :i,2()0 Ihs. weight having 
been recorded. 

On account of the wdiolesomeness of tludr flesh, sturge^ons are highly esteemed wlKMevei 
they are found. In Kiissian riv<*rs fh(‘y are very abundant, n*gular tishing-stations being 
established for their cajiture. liie a|»proac]i of a shoal of fish is announced l»y a watchman, 
and it is said as many as 
15,000 sturgeon have been 
captured at one of these stations 
in a single day. Should the 
fishing be suspended for a 
short time, the fish assemble 

in such numbers as to form a . — 

solid mass, completely blocking ~ 

a river 400 feet in width and 
25 feet in depth. 

From the roe of these nutu b., a. h. it^^uaad d- S'.n*. 
fishes caviare is made, and iuchiii. 

isinglass from the inner lining a rapruKenUitivc of Um EnAmoI-HcalwI growp. 
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of the air-bladder. But 
the best-flavoured flesh 
and the finest caviare are 
obtained from a compara- 
tively small form, the 
Sterlet, a species which 
does not exceed a yard in 
length. It is common in 
the Black and Caspian 
Seas, the Siberian rivers, 
and the Danube as far as 
Vienna. 

With the Sturgeons 
we come to the end of 
the Fan-finncd Fishes. 
The bVinge-finned group 
are re])resented to-day 
only by the Bicuik and the Keed-fish. These are extremely interesting forms, if only 
because they are the sole survivors of a once numerous tribe, the remains of which occur 
as fossils in some of the oldest geological formations. Tliey are known as Fringe-finned 
on account of the fact that the rays which support the fin-membrane in the paired fins are 
ranged round a lobe-shaped base, instead of running directly backwards to the body. As in 
the bony pike, the body is clothed externally by large quadrangular bony plates of considerable 
thickness, and coated with a layer of enamel. 

The IhcTiiu, which is found in the Nile and other tropical rivers of Africa, is easily 
recognised by the jieculiar stnuftiire of the back-fin, which takes the form of a series of detached 
finlets, varying in number from eight to eighteen. The length attained by the bichir is 
alx)ut 4 foot. CTill-breathing is supplemented by the air-bladder, which is used as a respiratory 
organ, the expired air escaping by a slit, known as the “ spiracle ” The young bichir breathes, 
like a tadjiolo, by moans oF large external gills, projecting backwards on each side of the 
head; later these are replaced by the more efficiently protected internal gills. 

The only surviving relative of the bichir is the Reed-fisu of Old Calabar, which differs 
by its eel-like form and the absence of the hinder paired fins. 


CHAPTER XVI. 

SHARKS AND RAYS. 

BY F. G. AFLALO, F.Z.S. 

T WO prevalent errors with reference to sharks continually recur in England. The first 
is local, and has reference to the absence of “proper” sharks, whatever that may 
mean, from British waters. The second, of wider ai)plication, holds that all sharks are 
dangerous to man. When, some few years ago, the writer addressed a letter to the Times 
newspaper, warning yachting-men against summer bathing in deep water in Cornwall, a host 
of critics accused him of a tendency to pose as an alarmist, and insisted that he was 
confusing sharks with dog-fish. Apart from the fact that the distinction between the two 
groups is in some cases extremely slight — it does not even rely on size, for there are dog- 
fishes which attain to larger dimensions than the smallest sharks — these gentlemen were wholly 
in error, since four sharks at any rate are very common in Cornish seas, and even occur in 
lesser numbers on other ^mrts of the British coasts. The largest of these, the great Basking- 
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SHARK (of which a j^hotograph, taken at Mevagissey, is given below), illustrates in its harmless 
person the fallacy of condemning all sharks as man-eaters, since in this, the largest of its 

race, we have an absolutely innocuous fish. From its habit of lying at the surface with the 

large back-fin erect, it is jilso know’ii as the Sail-fish, while the equally ajqiropriate name of 
Sun-fish sometimes causes confusion with other llritish fishes projierly so called, 

A commoner British sliark (in the limited space allotted, British species must be allowed 
prior claims) is the Blue Shark, small examples of which, weighing 30 or 40 lbs., the writer 
has often killed with the rod at Movagissey. When thus hooked, this fish has a curious and 
very trying habit of revolving rai)idly in the water, scoring its own granulated skin with the 

line. The Porueagle-shark, another Cornish species, is of thicker build than the last, and 

swims with fer less graceful movements. It is a deep brown colour above, and its general 
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outline may be likened to that of a torjiedo. The Fox-shark, or Thresher, so often seen on 
hot summer days leaping out of water among the julchard-shoals, is easily recognised, oven at 
considerable distances, by the disproportionately long upper lobe of the tail-fin. This is the 
shark which attacks certain of the Whale Tribe. Many who stay at home find it agreeable to 
cast doubt on the story; but the writer has, in Australian seas, witnessed the sight of two 
of these sharks flinging themselves on the back of an apfiarently exhausted w'hale in such 
unmistakable circumstances that the only alternative (which the reader may accept, if preferred) 
is to suiipose that they were all congenial playmates. 

Before specifying some general characters of this interesting group of predatory fishes, it 
may be as well briefly to summarise the liRiTisii Dog-fishes ; for the IIammerhead-shark, 
very common in southern seas, is so rare a visitor to Britain as to be negligible in an 
epitome of the group. The dog-fishes, then, which trouble fishermen are the Smooth Houno 
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/‘hitlo l‘i/ If, SnrtHi-Ki iff, .Mitiii.J nil. Sill 

fK’KLLATKH IHMJ-FISII. 

.*'<• from tlio iM'i’wnc*' of tlu* *';K*-likr on Hu* uf »mii Ih* m'»ii iilio\f 

tli(! lllUilst'lillH. 


and Roriui HorM>, the Nurse, 
the Picked Doii, and the 
Silver Dihl or Tope. TIk^ 
Nurse and Roi iin IloUNDare 
s)>ottod leojMirds of the sea, 
jl„, latt(*r has a very 
curious ]U’o]»eity. If a fn*sh- 
^ caught “ row-linmid," us tin* 

fishermen ]iron ounce tlie 
name, he ]nit. in a basket or 

IP boat's well \\ith ]>ollack and 

other tislies, the points t»f con- 
* 

' tact will be markt'd by dis- 

coloratif)U of its neighbours. 

jMobably due to some 
acrid and bh*achin^ s<*cr(‘tion 
of the row-hound’s skin, lor 
, which som(‘ economic us(» 

ri,itto hii If, snnn,-K>iif, ,w.s,,i mioht ]»ossibly be foiiiid. TIm» 

oc’kIjLAtko iMMj-Fisii. ^ KKh l)o(i, <»r SiM li-poci, has 

SocjilI**«l from tlio iMcwnco of tlic *\\r-liki' on Ok- uf r.iii I'o m»ii iilio\f slwil p SpilM S ill flOllt ol 

tiu! both back-tins, and luisthen*- 

Ibre to b(‘ liandltMl by thc^ 

tishermen very cautiously, often j»unishin.i^ their hands badly whon entangled at nii^ht- in tin* 
nets. Of Smooth Hounds there are tw<» s|K‘cies or vari«‘ties, betwtu'ii which tln^n* is some 
confusion, and in one at any rate then* an‘ int(‘r(‘stin.i( anatomical jx'cnliarit i(‘s in the nnlM)rn 
tisli (like many other sharks and doij-fisln‘s, flu* smo(>th hound bears living yoiin^ instead of 
dejiositing e][^gs), any account of wJiich would obvi<Misly lx* out of place in so short a ilescript ion. 

Generally speaking, then, the sharks are cartilaginous lishes, ha\ini; the uj)]»er h»b(* of the 
tail larger than the lower, a. shovel-sliaj»ed snout, ami the crescent -sha|i(*d mouth beneath the 
h(‘ad. Another ])eculiar feature of the group is the ]»res(‘nce of breathing-spiracles behind 
the eyes; while the latter 
have a manner of blinking 
not found in other fishes. Of 
the teeth, which differ in 
structure from those of other 
kinds of fishes, there are 

several rows. The gill-ojien- - .. 

ings are lateral, and usually ^ 

number five, though one ^ ^ y 

s])ecies has six and another ^ — 

seven. With the excp])tion ^ i 

of the afore-mentioned ^ I \ 

J5askin(J-siiark and the Port ^ \ I 

Jackson Shark, which the V y 

writer met with in Australia, 
they are all more or less 
dangerous ; and wlien of in- 
sufficient size to be liarmful 

to man, do great damage nuiuh., a,>.. uv.u,„..ia ,s„nn. 

among the lines and nets of Indian htiuno-uay. 

the fishermen. Indeed, the Th« tail Im nriiiud witb u |KiWflrfiil )KiiM«Xi-iiiiiDe. 


J'holu till A, KvUItjiiil A .Siiiin. 


INDIAN HTItINO-UAY. 


Th« tail in nriiiud witb u |KiWflrfiil )KiiM«Xi-iiiiiDe. 
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late Matthias Dunn of Meva- 
gissey seriously urged on the 
Admiralty to dynamite them 
in the interests of the fishing 
industry. Most of the sharks 
deposit their eggs in the 
curious oblong vessels known 
by those who pick up the 
disused cases on the fore- 
shore as “jmrses”; and 
these attach themselves to 
rocks and stones by long 
tendrils that cling to every 
support. A number of 
species (the PoiiiiKACiLE and 
Topk among llritish kinds), 
however, bring forth their 
young alive. 

]3etween the Sharks and 
Rays there is a curious and 
interesting link in the form 
of the Monk-pish, or AN(iEL- 
EisiT, whi(!h is common on 
all sandy shores, and a frequent 
victim of the trawl. Such local names as Mongrehskate and Shark-ray indicate a widcs])rejid 
acceptance of its intermediate position between the two groups under notice. Like some 
of the sharks already noticed, it produces living young, and its maximum size may be 
set down as at any rate over 7 feet. The writer measured and weiglied one trawled in 
Hournemouth Bay during the summer of 189G. its length was nearly feet, and its weight 
rather less than 50 lbs. 




J'/iuto hi/ ir. /'.ZA'.J 

nOllNEl) OX-UAY, OU DKVIL-FISU. 


i, MUjth'U-oti-Sea, 


This MimciuH aiid its allies uttuiu enoiTiwiiiM jiroportions. Otiu taken at BurbadouM re(|uired seven 
jroki.' of uxoii to ilmw it. 


Like many of the rays, this 
species feeds to a great 
extent on flat-fishes. 

In outward form tlie 
monk-fish, though it is in 
reality more nearly allied to 
the sharks, brings us by an 
easy transition to the flattened 
Kays, with their long whip- 
like tails and pointed snouts. 
There are a dozen, or ratlier 
more if we count casual 
visitors, of these skates and 
rays in British seas, the 
largest being the great Eaule- 
KAY, examples of which ha\’c 
been recorded of the enormous 
weight of 1,000 lbs. Many 
of the smaller kinds are 
studded with sharp spines, 
curved in some species, and 
the Thobnback owes to these 
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its trivial name. All these 
rays, in fact, have some form 
or other of formidable offen- 
sive and defensive apparatus. 
The Stinci-kay has on its 
tail a fearful serrated dagger, 
() or H indies long in large 
exani])les ; while the TourKDO- 
or Ndmb-fisii has eleetric 
organs in tlu* head, with the 
aid of wliich it can give a 
sliock sufficiently strong to 
jiaralyse the fishes on wliicli 
it feeds. 

Tw’o inten'sting peculi- 
arities of the ravs deserve^ 



notice in coneliidiiig this 
chapter. The first is that 

their egg-pnises, instead ol /Viu/o/*// if. 1 

attaching themselves with siH>via.-NosKP hkatk. 

filaments to weeds and rocks, KnoMniiimtuHiiir iiniavi 11113*, 

like those of the sharks, are 

provided W’ith a sticky secretion which answers the saim* ]mr]iose of anchoring them in 
security from currents that would carry them out into deeji, cold water. The second is 
tlie sexual difference in the tiu'tli, which are ]>ointc*d in the male and flat in the female. 
Whether this diffidence in the teetli (which may Ik* likened to that between the hills of 
the male and female Iliiia-hird of New Zealand) indicates a eorres])onding difference in food, 
or, on the other hand, some eo-operalion between the sexes in jiroi'uring it^ is an interesting 
question that our jireseiit slight knowledge of the habits of these fishes does not enable us 
to answ’er. 

Finally, attention must be drawn to the remarkable t ransforrmition whicdi the breast-fins 



and tail liave undergone. The 
former have developed into 
jiowerful Kwimniing-orgariH, 
loeomotion being (‘ffeeied by 
1h(*ir uiidulatory movemeTits, 
in.st«‘ad of by similar move- 
ments of the wliole liody, or 
by side-1 o-side motions of 
the tail, as in otlnd fishes. 
Whilst the latter, no longer 
used in swimming, has either 
been reduced to a in<*re vestige, 
as in tlie lIouNKh ()x-UAY, 
(»r lias becoHif* developed into 
a hiijg and tapering “wliij>- 
lash,’* provided with a poison- 
sjtine. In such cases the long 
fail is used U) encircle Jirey, 
and at the same time to force 
the victim on to the deadly 


So culled on account of itN coti«iMciioua crdonitioii. 
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BOOK V. JOINTED ANUIALB. 



CHAPTER I. 

THE CRAE AND SCORPION GROUPS. 

nv W. F. KIRBY, P.L.a. 

rpHIS section of animals is often called a “sub-kingdom,*^ and 
I diflVrs from back-honed animals in having the framework of 
the body oulside. That is, instead of a skeleton, Crabs, Spiders, 
Centi]>edes, and Insects are protected cither by a hard shelly casing, 
i or by a tough skin, to which the muscles are attached; and this 
arrangement renders them much stronger and much less susc(*piiblo 
to injury, in proportion to their size, than vertebrate animals. 
They have cold blood, generally of a white colour; and tlieir 
bodies and limbs are usually composed of a considerable niimbor of 
se2)arate joints. 

The grouj) is a very large one, and it is probable that there are 
at least 300,000 different kinds 



iUtoiu III/ Ji, ('uniiulil, 

BAKNACLKS. 

X »\YCC\eft vi\\\«\\ 

\.i> aiid 1\uat\Tig wyuuViw^c, 


of insects already known, while 
the total number of species 
now existing is estimated by 
<lifferent entomologists as from 

f r f two to ten millions. It is, 

V ' therefore, no exaggeration to 

say that every word of our 
brief account of the Insects 
rei)resents from ten to twenty 
known species at least. The 
other classes of the grou 2 > are 
also very numerous. Our 
account must ueeessarWy be 
very short. *, the cbaracteis of 
the principal classes of the Jointed Animals are referred 
to in their places. 

Crabs, Lobsters, Shrimps, Wood-lice, Barnacles, etc. 

Jointed animals are generally j)rovided with one jiair 
of long jointed organs, called “antennae,” a naturalised 
word derived from the Latin, in which language antenna 
means a sail-yard. They are often called “feelers,” and 
usually fulfil this function at least; but they are also 
frequently organs of smell, and sometimes jirobably of 
hearing and other senses. One i)eculiarity of the Crab 
and Lobster grou}* is that they are generally furnished 
with two imirs instead of one pair of these organs. 
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They are nearly all aquatic animals, by far 
tlie larger ^iort.ion being marine, and they 
breathe with gills. They are provided with 
a hard calcareous or Itorny covering. The 
head is not se])aratcd from the trunk, as in 
insects ; and they arc i)rovided with a number 
of jointed organs, usually classified as three 
pairs of jaws, t hree ^Miirs of fool -jaws, and 
five pairs of legs in the more typical 
families ; but in the smaller and more 
aberrant species the number is more variable. 
In their early stages they frequently pass 
through very extraordinary changes of form, 
but after assuming their adult shape they 
grow by casting their shells at intervals. 

We will now notice a few tyiiical 
exanqdes of the difi’ereiit groups of these* 
creatures. 

The Brine-SIIRIMP is a little reddish 
creature about half an incli long, which 
]irefers the concentrated solution of brine-pits to sea-water. It- has eleven ]»airs of legs, and, 
notwithstanding its name, the front poiiioii of its body is eonsiderahly broader and flatter in 
pro2iortion than that of a real shrimj), the other half <ionsisting of a jointenl tail. 

Barnacles were fornu'rly considered to be sbell-fisb, but are now usually classtul with tbe 
crabs and lobsters, because, when they are young, they appear as freely swimming credit iires, 
with one eye, two antennai, and six ])airs of jointed limbs. When they grow larg(*r, t lie*y fix 
themselves to a rock or some other object by the head, and develop a sludl, usually comjiosed 
of several pieces. The commonest is the Acx>rn-ijaunacle, tbe white shell of which, m(‘asuring 
rather less than an inch across, swarms on rocks at the seaside. It is shajied like a limjjet, 
but oj)en at the to]). The Goose-barnaclES hang down by a stalk, and their jointed shells 
more resemble those of a mussel thau that of a lim])et, though they are composed of s(‘veral 
])ieces. Various species similar to both those mentioned are found on ]>iers, rocks, the bottoms 
of shi2)s, and even sometimes on the skin of whales. 

In dark cellars in tbe country, under loose bark, or under jiieces of wood which have been 
left in tlie fields, we often see creejnng alx)ut brown creatures 
about half an inch long, with jointed bodies and antennae, and 
short jointed legs. They are called WoOD-Licji:, and several 
species roll tliemselves up into a ball whmi alarmed. These 
creatures feed chietly on decaying vegebihh*- substances ; and 
there is a larger marine s2)ecies much like t hem, whicli is common 
in holes and crannies in the rcniks on the seashore. 

There are other curious creal (*alled Wiiale-LICE and 
Fish-lice, which are parasitic in their hahits. Some of these 
look like sjiiders, and one or two have eiiorrnouNly long legs; 
but others are of strange and almoht irid(*scribable forms, and 
sometimes without legs at all. One spe<*ie.s found on the sj^rat, 
has two long aj^pendages at th(^ end of its IxKly not unlike a 
l>air of com2»a.sses. 

Shrimps and Prawn.s are red when c(K)k»*d, hut wlicn alive 
are very pretty 8 emi-transj)arcnt objects, which may Iw^ seen 
swimming alK)ut through the glass of aquariums jilaced against 
the wall. Prawns are larger than shriinjis, and have a strong 
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serrated spine in front of the head. Shrimps and 
prawns, of which several kinds are found off the 
British coasts, generally prefer shallow water, with 
a sandy bottom. In most of these the first two 
pairs of feet are divided to form a pair of pincers 
at the extremity; but in such small creatures this 
is easily overlooked, unless special attention is 
directed to it. It is different with the IjObsters 
and Crayfish, which much resemble shrimps in 
form, but are very much larger, and armed with a 
pair of very large pincer-like claws, in addition to 
the other legs. Lobsters live in the sea, in holes 
in the rocks, into which they dart backwards, and 
there protect themselves with only the head and 
claws projecting at the opening, ready to face any 
intruder. Crayfish, which are smaller, live in holes 
in the banks of brooks and rivers. There are many 
species, some of large size and bright colours. The 
Common Lobster is black when living, but other 
species are red, blue, or variegated. 

Sometimes, if we jiick up a whelk-shell on the 
beach, we shall find it inhabited, not by a mollusc, 
but by a crab, with its legs and claws w'edged 
together, so as to fill the aperture completely — 
one claw, much larger than the other, resting in 
front ; and if we pull it out, we shall find that, 
though the front of its body and the legs and claws 
are hard, like those of an ordinary crab, it has a long, soft, fleshy tail, absolutely defenceless 
and unprotected. Crabs belonging to this curious section are called Hermit-crabs, and jirotect 
themselves by taking ])ossession of shells which they have either found empty or appropriated 
by the easy and economical process of devouring the owners. The few species found on the 
British coasts are all small, and more frequently noticed in whelk-shells than in any others; 
but troj)ical species attain to 
a considerable size, and may 
sometimes be found in shells 
measuring 3 or 4 inches across 
at the opening. 

Crabs are distinguished 
from the lobsters by their 
compact form, and by having 
the short tail turned in under 
the body. There are a great 
number of species, differing 
much in size, shape, and 
appearance. One of the best 
known in England is the 
large Edible Crab, which may 
often be seen in fishmongers’ 
shops, and, unlike the lobster, 
does not change much in 
colour when boiled. Every 
visitor to the seaside must 


a Hpecies which plays au iniiioi'tant part in tho fuod-supply 
of London. 
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KllESn-WATER CUAll. 
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have seen mimbers of the little greenish Shore-cuabs, running about on the sand, or over 
seaweed-covered rocks, at low tide. These small crabs are harmless, but large kinds are able 
to give a very severe pinch. It is related that when the great chemist Sir Humphry Davy 
was a boy he used to maintain that jmin was no evil, until a large crab grij)ped his toe one 
day when he was bathing, after which he changed his ojanion. 

Some crabs are smooth and shining, but others are covered with bosses, excrescences, and 
spines, which give them a very formidable appearance, and must be a useful ])rotection against 
any enemies to whose attacks they are exposed. In many s])ecies one of the two great claws 
is always much larger than the other. Some have round bodies, others are oval or nearly 
S(juare ; some liave short legs, and others very long ones. The 8[»ecies diflfer much in their 
habits ; and in tropical countries there are land-crabs which live entirely on shore, and others 
which are amphibious, and climb cocoanut-trees to get at the nuts. As a general rule, 
however, crabs are carnivorous and marine, and play the 2 )art of sea- scavengers. 

The Kinu-ckauh differ very much from any now living in the Hritish seas, but 
are generally considered to be allied to the Trilobites, an extinct family which appears to 

have been extremely 
numerous in very ancient 
seas. King-crabs are 2 
or 3 feet long from the 
front of the body to the 
end of the tiiil. Tht^ 
front part of the body 
is entirely covered by a 
curved oval shield, wliile 
the hinder ]m\> of the 
body is rniicli narrower, 
and armed at the sides 
with st rong teeth diiM‘cted 
backwards, and also with 
a long and strong sjx'ar, 
something like that of 
a sword-lish on a small 
scale, as long as the rest 
of the body. The few 
sj)ecies known exhibit an 
instance of what is called 
“ discontinuous distribu- 
Moluccas, East Indies, and the 
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tion,” since they are found only on the coasts of the 
Southern United States and West Indies. 


Scorpions, Spiders, and Mitks. 

These creatures form a ])eciiliar group in which there are only two ])rinci]»al divisions of 
the body, the head and thorax being fused into one mass, and t he abdomen forming a separate 
division. In the Mites, however, the body forms a single round or oval mass, evtm the division 
between the thorax and the abdomen having disapjieared. Tlie members of the grou]) have 
no antennaj, but two jiairs of jaws and a pair of jialpi, frequently very long, and armed with 
a pincer-like arrangement at the end, in which case they are called ‘‘ foot-jaw's.” Except in 
some of tlie mites, which have only four or six, all the group have eight legs. They pass 
through no metamorphosis, but moult several times after quitting the egg before attaining 
their full growth. They have frequently several jiairs of simple eyes, but no compound eyes 
like the large pair on the head of most insects. 

In the Scorpions, of which there is a considerable variety in different parts of the world* 
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I:<!Y1'T1AN SlM)|{I*in\. 

A fairly hu^oand wnoiiioUH roitreHOiitativr of tin* Kinnii. 


the united head and 

thorax are compara- ^ 

lively short; hut the ^ V f. Mr % 

abdomen is very long, 

and divided into a 

broad half, consisting 

of seven segments, ' *** 

and a narrow tail of ^ ^ 

live very movable , ^ * 

segments, besides a , ) / * • 

sharp, curved sting at ^ ^ 

tlie extremity. There ^ 

are from three to six ' j J ^ ^ 

])airs of eyes on the 

Jiead and thorax, and ^ ‘ ^ ^ 

in front of the body ‘ ^ 

})rojects a pair of very ^ 

large lancer-bearing 

foot-jaws. Scorpions ^ ^ 

are generally of a riwtohf Wfihutf. 

yellowish oV black** ntiYCTiAN scM»ia>inx. 

colour • and the lar‘*'est ^ vcnoiuouH roi.iemoiitiitivo ..f tin- Kn.m.. 

black scorpions of Africa and India sometimes measure as imu'h as 9 inches in length. They are 
nocturnal creatures, hiding under stones, or in hoh*s in the ground, or in crevices in walls during 
the day. They kill the insects and other small animals on which tliey feed with their stings, the 
sting of one of the large black scorpions, like that of the large tropical centi])edes, b(*ing as painful 
and dangerous as that of a snake. Tliere are a few small and comparativ(‘ly harmh‘ss spc'cies 
found on the sliores of the Mediterranean, but most of the scorpions inlnibit warimu* countries. 
The Jointed Spideks are creatures 1 or 2 inches long, rermirkable for having tin* head and the 

segmt‘nls of the thorax 

HR separat(‘d from each other, 
M RRi so as to ibrm distinct 

^ divisions of th(^ boily. They 

^ rather long and very 

^ ^^^R hairy h\gs,amh>idy 

‘ .. 4" aro diunml*' lui.l (lUiors 

. . _ 4^ 7-' * ' iiurliiriiitl in (lieir lia))it.H. 

^ ^ V / <- They te(‘d on insect s, and 

J 4 so!netim(\s on small birds, 

etc., and can inflict, a very 

/ 'T> ;V' . I / l»ainful biU*. They are 

^ ^ found in SoutlM*ast.ern 

^ ^ Kuroj)e, Africa, Southern 

W - Asia, am 1 fnmi the Southern 

^ V '' ^ ’ Stat(‘s of Nort h America 

^ south to Chili ami Argen- 

. tina. 
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small animals resembling scorpions in shape, but with no sting, and the abdomen not 
narrowed into a tail. They are sometimes found in houses among dusty old books, as well 


as out of doors among moss, or under 
stones or bark. Sometimes they cling to 
the legs of flies ; they are believed to feed 
on mites and other small creatures, but not 
to injure the flies, only employing them as 
a convenient method of being conveyed from 
one place to another. 

The Wiiir-scoRPiONS are not unlike 
scorpions, and have large claws, but the front 
legs are very long, slender, and whiinlike, and 
there is either no tail, or else a long, slender, 
whip-like one without a sting. They are 
inhabitants of warm countries, and, rightly 
or wrongly, are reputed to be venomous. 
Different species measure from 1 inch to 4 
or 5 inches in length. 

The curious Harvest-mkn have two eyes, 
a small, compact, oval body, large pincers, 
and very long, slender legs, longer and more 
slender in proportion to their size than those 
of crane-flies, and' equally liable to be broken 
off, if the owner is roughly handled. They 
feed on planMice and other small insects. 

We now come to the large and imjiortant 
attention in England than any others of the 



HOUSE-SPIDEB. 

Exhibits the four pain of lege charaoteriitic of the group, 

a trap-door, but a silken tube. If any insect 
tears a hole in the tube, drags its prey inside 
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THEE TUAP-DOOU SPiDElt OP ItKAZlh. 

Tiupnloor Rpiders lU'A ]»1entiful in Rome piirtR of Enropo, hut there Jm only 
one nritieh roproRontiitivo of tliu f.'imily. 

group of Spiders, which more frequently attract 
group. The abdomen is not usually divided 
into distinct segments, and is connected with 
the thorax by a short stalk. Spiders have 
strong, j)oisonous jaws, whi(?h make some of 
the hu-ger species formidable even to man, and 
several pairs of eyes; while many possess an 
apj)anitiis for spinning a strong silken web, 
in which they entangle their prey, consisting 
in England chiefly ot flies and other winged 
insects. 

The largest known spiders are usually 
placed first in the series. These are the great 
IfiRD-CATUHiNCi 8 pii)ERS of South America, some 
of which have bodies inches long, and strong, 
hairy legs. These large spiders have now been 
proved not only to feed on insects, hut oc- 
casionally on humming-birds, and even some- 
times on huger birds, such as finches. 

The Tkap-door Spiders are allied, but 
smaller, perhaps averaging about an inch in 
length. They construct a silken gallery in the 
ground, with a round door, which they shut 
behind them when they enter. There is only 
one species in England, which does not form 
settles on it, the spider clutches it from within, 
and then repairs the rent. 
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Different sjnders have many curious methods of capturing their insect-prey. Some catch 
insects by running after tliein, and others by lea]ung on them, while those wliich spin webs 
are also very dissimilar in their habits and in tlieir abodes. The brown liousE-sriDKRS spin 
webs in any room left undisturbed long enough to allow them to construct them. On the 
other hand, the Ouu-sriNNKRS, or GARDEN-snuEUs, construct elaborate webs out of doors. One 
of the most beautiful of these is the DiAl>EM-srii>ER, which is nearly an inch long, and of a 
green or reddish colour, with a white cross bordered with black on the back. The web is very 
regularly constructed, the princi])al threads radiating in all directions from a common centre, 
where the spider generally sits in line weather, ready to rush out upon any insect which may 
become entangled in the web. 

The Gossamer-spiders spin light webs, which are easily carried u}) into the air, and upon 
which the sjnders are home from one place to another. Sometimes on an autumn morning 
the air may be seen to be full of these floating w(*bs, which also cover the gi'nss and bushes 
where they have settled. The WATER- spideks, again, construct a habitation of water-tiglit 
silk under water, like a diving-bell, and inflate it by carrying down bubbles of air from the 
surface, entangled in the hairs of the body. 

The nesting-habits of many spiders are very curious. The eggs are usually laid in a 
silken case, and the itlJNNiNG-SPlDEKS may often be seen with the egg-cases attached to the 
end of the body, as in the female cockroach. 

The males of many spiders are much smaller than the females, and are very liable to 
be devoured by their jMirtners. 

Among the most curious of the group are the Spiny Spiders, strange, horny, semicircular 
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GARDEN-SPIDER IN WEB. 

A beautiful eiample of the etruoture of the web. 
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creatures, studded with strong sjnnes. They are allied to the Garden-spiders, but confined to 
the tropics. 

The Spotted Spider is a very beautiful species, often seen among cases of mixed insects, etc., 
sent from India. It is black, with brown abdomen and numerous yellow spots, and about H inch 
long; the body is much longer than broad, and the legs are about twice as long as the body. 

Attempts have been made to turn spider-silk to commercial ])urposes, but the great 
difficulty is that spiders are so voracious and cannibalistic in their propensities that they 
cannot be kept in captivity, for they will kill and eat each other as long as there are any 
left, to the very last spider. The silk of some of the large tropical spiders is sometimes 
strong enough to cause a man much atinoj^ance when riding through the w’oods, striking up 
against his face, and sometimes knocking off his hat. 

The last section includes the Mites and Ticks, most of which are small or microscopic. 

The whole body forms one 
round or oval mass, with 
scattered hairs, and eight 
legs, though most miles 
have only six legs wlien 
young, while the Plant- 
mites have only four. The 
largest mites are those 
called Ticks. There are 
one or two small Pritish 
sjiecies which are some- 
times sufficiently trouble- 
some; hut in many warm 
countries they are a far 
more serious nuisance, 
lurking on the herl)age, 
and fixing their proboscis 
in the skin of any ])assing 
man or animal, and retain- 
ing llieir hold till they are 
gorged with blood, and 
allow theinsclv(\s to drop 
off by their own weight. 

Among the smaller 
mites some sjjecics arc 
parasitic on warm-blooded animals, causing itch, mange, and other diseases ; wliile many infest 
in. sects, especially humble-bees and dung-lM‘etle.s. These are of considerable size for mites; and 
there are other bright scarlet species which arc sometimes found on saw-flies, dragon-flies, etc. 
Many feed on decaying animal or vegetable matter, sucli as the Cheese-mitis and tlie Sitoar-mite, 
the former being a very familiar and interesting microscojnc object; and others, again, are very 
destructive to jilaiits, like the small scarlet mite known in greenhouses as the Eed Spider. 

Among the jdant-feeding init.es are the four-legged (tall-mites, which produce galls or 
other excre.scences on the plants which they infest. 

Mites are probably almost as varied in their forms and habits and as interesting objects of 
study as insects or spiders ; hut the group is somewhat neglected by naturalists, owing to the 
small size of most of the species, and the consequent difficulty of collecting Jind preserving them. 

Centipedes and Millipedes. 

These are creatures with long, worm-like bodies, composed of a number of rings or segments, 
each provided with one or two pairs of legs. They have one pair of antennsB, like insects, but 
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SPA.NISir TARANTULA. 


•So called liecause the bito nf uu Italiiin HpeciCH w:ih MU)i]x)He(l t4i prcHlnve a fit of ujclaiicliolia, 
could only l>u cured by tin; tune known an the ** taroutellii." 
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they pass through no metamorphoses, nor do tliey moult. Instead of this, they begin their 
existence, on quitting the egg, without legs, or with only three pairs of legs, and continue to 
add to the number of their segments and legs until tliev have attaineil their full growth. 
They are called Centipc'des, or Hundred-logs, and IMillipedos, or Thousand-legs ; but in the 
majority of species the number of legs is considerably below 100, though in some few it may 
exceed HOO. 

The CKNTirKDKS have only one pair of legs attached to each segment, of the body, and 
are carnivorous, being armed with a p.*iir of strong mandibles, whi(‘h are perforated poison- 
fangs. The British s])ecies are all small and harmless, but the bite of the large tropical 
centipedes is more ])ainful and almost as dangerous as that of a snake. (Centipedes are long, 
broad, flattened creatures, with about twenty-one pairs of legs, and sometimes measure more 
than a foot in length. A reddish centijiede, belonging to an allied family, is common in 
England under stones and in loose mould. It has long antennm and fifteen i>airs of legs,, 
and feeds chiefly on worms. It is about an inch long. 
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riialu ba ir. /*. miulo, Fy..S. 1 [Iif0f.nl'$ Park. 

GIANT CliNTirKDK. 

MciHt have coTiHiilnrably fuwur Lliaii a liiinclroil 


The Elkctkic Ckntii’EDES are much longer and more slender than the others in }»roportion 
to their length, with rather short antennm, and sliort ami very num(*rous legs. Tliey are of 

a ‘white or yellow colour, and 2 or 3 inches long. All are nocturnal in t-heir habits, and 

feed on decaying animal or vegetahlc* matter, and are fond of rijje fruit. Jh(‘y emit a pale 
phosphorescence, visible in the dark along th(^ track over which they hav(^ crawled. 

Millipedes are not venomous, ami fl’ed chiefly on soft vegetahhj inatter. Excejit the first 
three behind the head, wliicli are provided with only omi iiair each, ev(‘ry s(‘gment bears two 
]uiirs instead of one pair of legs. The Common hNAKE-MiLLiriCDK is about an incli and a. 
half long, and is brown, with yellow >ings and ninety-nine pair.s of short, white l(*gs. It is 
nearly as destructive as the Wire-worms, 'which it re.seinbles in its hahit.s, and may often bo 
seen clinging to a partly eaten potato. Millipedes are able te roll f.hernselvc^s up into a 

spiral. Many foreign kinds grow to a much larger size, measuring nearly a foot in length. 

They are more frequently sent to Eurojie from foreign countries tlian centipedes, jirobably 
because they are sluggish, harmless creatures which do not bite. 

The members of one family of millipedes, called I'ill-millipkdes, are so similar to wood-lice 
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in shape and aj)pearance that, they might 
easily he mistaken for them, and they exhibit 
the same liabit of rolling themselves up into 
a ball. One species is not uncommon in 
England. 

A curious genus, generally i)la(*ed in a 
distinct class by itself, includes a few species 
which may he called Slimy Millipkdks. 
The species are found in widely separated 
parts of the world, chiefly in the most southern 
regions, such as South America, South Africa, 
Australia, and New Zealand, though one or 
two are known from Ceylon and the West 
Indies. They resemble slimy cater] )i liars, with 
conspicuous antenrne, and from thirteen to 
forty pairs of legs. The body is not dis- 
tinctly divided into segments, and it exudes 
a very viscous slime, which acts like bird-lime 
in capturing the small insects which form at 
least a i)art of the food of these creatures, but 
which will not adhere to their own bodies. 
Tliese creatures are found among decaying 
vegetable matter. 


JUiolo hy If. P, DuiiUo, P.Z.ti,] 

r.IANT MILLIPEDE. 


[HtynU'i Park, 


aiio\v» the abwuco of jawa, which iliMtinguiithea these ureaturaa from the 
IM-mlatory centijiedee. 


Injurious Creaturks. 

We are sometimes inclined to complain 
of our English climaie, but we have cause 
to congratulate ourselves that it is far less 
prolific of noxious creatures than many others. 

We liave no venomous scorpions or (;enti- 
pedes, and are not obliged to shake such intruders out of our boots before we can venture to 
put them on. Since the country has been so well drained, we are very little troubled with 
gnats, which breed in standing water, and are equally troublesome in cold countries like 
l.apland, and warm countries like South America. Nevertheless, several very troublesome 
creatures, not native to this country, liave taken up their abode with us ])ennanently, and 
more care should i)erhaps be exercised in j)reventing the i)ossible introduction of others. 
Among the most trouldesome of our household insects are bugs, cockroaches, and house-ants, all 
of which have been introduced from abroad. Among field- and garden-] )ests, the American Blight 
(which destroys our ajqilc- and pear-trees) and the He.ssian l^'ly are probably invaders from 
abroad; but the latter docs not seem to have committed great ravages in this country. 
Among pests which hase not succeeded in establishing themselves here, but which wo should 
be specially on our guard against, are the White Ants, which are found as far north as 
Bordeaux, and are tembly destructive to w’oodwork, wherever they are met with ; the Gypsy- 
moth, very destructive on the Continent and in North America, but extinct as a BriGsh species, 
perhaps because there is something inimical to its constitution in our climate ; and the 
Colorado Potato-beetle, which is only kej»t out of Euro])e by incessant vigilance. But apart 
from actually injurious insects, it is remarkable how many s])ecies which are common every- 
where on the Continent are either absent from Britain, or are only met with in very restricted 
localities, l^et us hope that we may long enjoy our comparative immunity from noxious insects 
in Britain. 



CHAPTER II. 

INSECTS. 


I NSECTS' are easily disiinguislied from the other jointed animals by many salient characters. 
They have one pair of aiitonnje, two large compound eyes, comiKjsed of a great number 
of facets, and sometimes one, two, or three simple eyes placed on the crown or front of 
the head. In its adult condition an insect is composed of three ditftTtmt i)ar<^, which can 
be most readily noticed in a wasp. TIuto is the Jicad, witli the anteinne and mout li-]>arts ; 
the thorax, to which one or two ])airs of wings are attached above, and llire(* ])airs of li^gs 
below*; and the abdomen. Insects breathe through openings, called “ stigmata, ” in the sides of 
the thorax and abdomen. They never ])ossess more than six li‘gs in the ])erf('(*t state*, the 
abdominal legs present in caterpillars, etc., disa])pearing in the adult condition. They generally 
pass through what is called a “ metamor])hosis,”— four difterent stag(‘s of life, calh*d res])ectively 
egg; larva or cater] )il lar ; pupa, nymph, or chrysalis; and imago, or ]w‘rfect inscH't. 

Insects are divided into several large sections, of which the folh»wing seven are thc^ most 
important, and many entomologists ]>r(*ier to include all insects under tlu‘m : — 

Sheath-winged Insects, or licet l(*s; Straight-winged Insects, or Earwigs, (\>ckroacht‘s, 
Soothsayers, Stick-insect s, (Crickets, (irasshoppers, and Locusts ; N(M*ve-winge(l or Jiacc'-w'inged 
Insects, or Dragon-flies and their relatives; Stinging Eour-winged Ins(‘cts, or Ants, Iie(*H and 
\Vas])S, and their allies; Scale-winged Insects, or Ihitt(*rflies and ISloths; Ilall-\ving(‘d Insects, 
or Bugs and Frog- hoppers ; Two-w’inged Insects, or Flies. 

We proceed to notice tht‘se orders sepamtely. 


SHEATH-WINGED INSECTS, OU BEETLES. 

nv TIIK UKV. TIlKOlM^im WOOD, F.K.8. 

Bkktlks are distinguish<*(l from most other insects by the fact- that the front wings are 
not em])loyed in flight-, but are moditied into luirny sheaths, which cover and protect th(^ 
low’er ])air while not in use. 'Tin's arrangement, liowev(‘r, is also found in the Earwigs as well 
as in the so-called •‘Black-beetle” and its allies, and it is to be noted that- tin* wing-cases of 
beetles lie eveidy side by side together when the wings are folded, while thi^ Folding oF thes wings 


tliemselves is transverse as w’c*!! as 
is very great, upwards oF lOO.OOO 
which about :i,4()() have been taken 
The order is again divided into 
whicli stand the predaceous beetlf*s 
English TkiKK-ukktle is a familiar 
])eaty li(‘aths, and may be knowm 
cas(*s, marked w’ith w'hite sjiots, and 
The legs are co]>] lery. It flieswith gr(*at 
to wing as rcaflily as a blue-hot tlt^ fly, 
Another re])resentative of th(^ 
with coppery reflections. It is only 
but abounds in France and (jerinaiiy, 
of the famous Proc(»ssionary Aloth, 
checking their ravages in the great 
Familiar to almost all is the 
in gardens, and easily recognisable 




y •/•«/« inf H'. /*. JMnnh,, 
Jlfjuit'* Purl'. 

TIGER-BEETLi:. 

Tho colon liiijf of tliiH 
iriHCct is liiijilit (riwii with 
white riiurkingH uud copiiery 
leg8. 

G81 


longitudinal. The iiumlKU-oF species 
having already Is'cm descrilsMl, of 
in the British Islands, 
several smaller groiijis, first among 
of the land. Of these* tin* eonimon 
example, it- is found on sandy and 
at once by its bright green wing- 
the in(*fallic bine of tJie ab(lom(*ii. 
swiFtness in the hot siinsliiins taking 
and Feeds (*iitirely upmi otln*r ins(*ct.s. 
groiij) is rich golden gr(*en in eoloiir, 
an occasional visitor to Britain, 
wb(‘re it f(*eds upon f-lie caterpillars 
and is largely instrumental in 
oak forests. 

PiJKi'LE (jK()Iini)-«ki*:tle, so ])leiitiful 
liy the violet margin to the black 
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wing-cases. It pours out an evil-smelling liquid from the end 
of the body when handled. 

The curious red-and-bliie Bombardier, wliich, when interfered 
with, discharges a little puff of bluish-white smoke from the ti]) of 
the abdomen, accomj)anie(l by a distinct rei)ort,, is also a member 
of this group. It is found under stones on river-banks, and also 
on the coast. 

Next come the predaceous beetles of the water, of which we 
Iiave a well-known llritish representative in the CfuEAT Brown 
Water-beetle. This insect, which is plentiful in weedy ponds, 
swims by means of its hind limbs, wdiieh are modified into broad, 
flat oars, wnth a mechanical arrang(‘ment for “ feat hering as they 
are drawn back after making each stroke. It flies by night, often 
travelling for a long distance from one pond to another, and 
regains the water by suddenly folding its wings and allowing 

itself to fall from a height. In 
the female insect the wing-cases are 
grooved for aliout two-thirds of their 
length. 

\ This beetle must not be con- 
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founded with the still larger Black 


J'/tulu hi/ If. ItiiiiilOf 
lii'iffiil'i Park, 

GltOUND-BEETLE. 

Till! ln*etleHi>f this am gmiurnlljr 

of u hlauk or broiixy i-olour, some species, 
beiug beautifully iiiotJillic. 
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Phulohi/ If P. Jktiitio, F.Z.S., 
Jiiynifii Park. 

GUKAT DUOWN 
WATEU-BKKTLK (MALE). 

A large olivc-browii BjiecioH, about nii 
inch in length, ami nearly half as broiul. 
The wing-caaes of the female arc groovwl. 


Water- BEETLE, which belongs to another group. This fine insect, 
which is not jircdaceous in the perfect state, is locally jileiitiful 
in ditches, and is in great request as an inmate of the fresh- 
water ntpiarium. The hind limbs arc not modified for swimming 
purposes. 

Next in order come the Cocktails, so called from their 
curious habit of turning up the end of the body when alarmed. ' 
To this grou]) belong most of the tiny “flies’^ which cause such 
severe pain when they find their wav into the eyes. Some 
species, however, attain to a considerable size, the well-known 
Devil’s Coach-horsk being fully an inch in hmgth. The great 
majority arc scavengers, being 
found in carrion, manure, and de- 
caying vegetable matter. A few, 
however, are hnlgers in the nests ^ — i. 

of ant s, by whom they appear to 
be regarded as jiets and treated with the utmost kindness. 

The next grouj) includes the curious insects popularly 
known as BcRYiNCi- BEETLES, which inter the bodies of small animals 
in the groiinil, scoojiing out the earth from underneat h them by 
means of their broad and powerful heads, and shovelling it back 
when the carcases liave sunk to a sufficient depth. The eggs 
are laid in the carrion thus buried. ]\Iost of these beetles are 
distinguished by broad blotches or bars of orange on the wing- 
cases, but one common British species is entirely black. 

Allied to these, and very similar in habits, are the Flat 
Burying-BEETLF:s, of which there are about a dozen British species. 

In the best known of these the thorax is dull red in colour, and 
the black wing-cases are curiously wrinkled. Another species is 
reddish yellow in colour, with two round black spots on each 
wing-case. It is found on oak-trees, and feeds upon cateriiillars. 
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Photo hij W'. Dnndo, P.Z.S.t 
ppf/i'iiJ'H Park. 

BLACK WATElt-BEETLE. 

A Hhitiing black opedeB, longer, narroM-cr, 
and more convex than the Great Brown 
Water-beetle. 
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The Leaf-horned Beetles are disfinguished by the fact that the terminal joints of 
the antennie lie one iijKm another like the leaves of a book. In many cases they can be 
expanded at will into a broad fan-like club. Tlie well-known Stacj-bektle of (treat Britain 
is a re])resenfative of this grou]). Tt is a sttmewlial local s])ecies, bt‘ing plentiful in some 
]>arts of the country, and entirely unknowm in others. Tlie grid) lives for several years in 
the trunks of (dm-tre(‘s, feeding u])on the solid w'ood. When fully grow'D, it buries itself in 
the earth, and constructs a largo cocoon, in w’hich it passes tlie chrysalis .stage of its existence. 
The jierfect beetle emerges in November, but remains within the cocoon until the following 
.June. In the female the jaws are very much smaller than in the male, but are nevertheless 
more formidable as weapons. The insect may often be seen flying on w'arm summer evenings. 

A still larger insect belonging to the same group is the ITkrcitles IhSKTLK, found in the 
West Indies and trojncal Ami^rica, a male of average size being nearly 5 inches in ](*ngth. 
In this beetle the thorax is prolonged into a horn, which is curved downwards, while th(‘ 
head is ])roduced into a similar horn curved ujiwards, so that the two look like a ])air of 
enormous jaws. It has been stated that these honi.s both of wdiich are fiirnislnHl with tooth- 
like projections, are eTn])loved in sawing off the smaller branches of trees, the lieetle grasjiing 



I'hoto* hv ir. /*. mnUo, E.Z.S.] I j’ork. 

TWO nraYTNC.-BKKTLnS. 

These insects are alKuit an inch in longth ; many an* liliusk, but nthorH have iirantfo-rfid bamlB on tlio winn cases. 

a bough lirmly, and flying round and round in a circle, till the wood is completely cut 
through. This assertion, however, is totally unwT>rthy of cnnlit. An examph* ol tln^ beetle — 
evidently imported — was recently found crawling on a hedge? near Biggleswade. 

One e)f the largest of all known beetles is Drury's (iuliatii Beetle, a native of the (iahoon, 
wlu)se boely is alme)st as big as the cleise^d list of a man. It a))p(*ars to fee'd, wliile a grid), 
e)n the wooel of decaying trees, and unelergoes its transformation to the? chrysalis state in an 
earthen cocoon, the j)eeuliarity e)f wliieh is that, a tliiek belt, e)r ridge*, runs round the mieldle. 
JIow’ this belt is formed is a mystery, as it. lies upon the e)utsiele*, while? the? grub ne?e*e*ssarily 
ce)nstrncts the e’oe’oon from the inside. Several living examph?s of this heedle were exliihite»d in 
the Slimmer of 1898 in the liise*ct-house of the /oologie'al (ifardens in the Ueg(*nt’s Bark, 
where they remaineel for five e)r six weeks, feenliiig on the flesh of melons. A photograph of 
this beetle wdll be found in the Colenired Plate. 

The common (Iockciiafer belongs to another division of the same group. 1'his insect is 
extremely injurious, as the grub liv(*s for tbr<*e y(‘ars or more underground, feeding on the 
roots of various cultivated plants. The jierfect beetle appears in May and ,lune, and is only 
too plentiful almo.st ever 3 nvhere. A month or so lat(‘r its placi? is tiiken hy the Summer 
( liiAFER, or June Bug, which may often be seen flying in hundreds round the tojis of 
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PhttlQ hi/ ]!'. P. Ikindo^ F.Z.S.\ [McpcnVi Park. 

MALE STAG-nRKTLE. 

The iiiales are often 2 iiichce long tho fenuilee Imre coni])aralivo]y Hniall 
jaws. 


low trees soon after sunset, while the 
smaller Oocii-y-honddhu — ^ t.he “ Cocker- 
bundy of the angler— often appears about 
the same time in hundreds of thousands. 
The beautiful 
Rose - kketle, 
too, with its 
bright golden- 
green wing- 
cases marked 
with wavy 
whitish lines, 
may often be 
seen sunning 
itself in roses 
or on the 
blossoms of 
pinks. 

T li e 
famous 
E (I Y p T I A N 
SCAUAIliElJH is 
also a member 
of this group, 
for the sacred 
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Photo hi/ ir. /'. Ikiinto, F.Z.H.t 
lleyc,U'» Park. 

SKIPJACK IJEETLK. 

The larva: of thiN fiiniily aru known an 
\Vire>W(>niiH. 



It is remarkable not only 
(jharacter attributed to it 
by the ancient Egyptians, but also for its 
curious habit of rolling along balls of dung 
until it can find a soft sjiot in which to 
bury them. When the egg hatches, the gi*ub feeds u])on the dung, the quantity jirovided 
being exactly sufficient for its requirements. Tlie common Dor Rkkilk of Great Rritain is 
allied to this insect ; it tunnels 
down to a depth of 14 or 15 
inches beneath a ])atch of ex- 
crement, and lays its egg at 
the bottom of the burrow. 

The Skipjac’k Dkktles, 
jiarents of the well-known Wire- 
worms, which cause so much 
mischief by feeding ujion the 
roots of cultivated crops, repre- 
sent another group. These 
beetles ow’o their ])o|)nlar title 
to their singular method of re- 
gaining their feet when they 
happen to roll over u}>on their 
backs. Their bodi(\s being very 
smooth and polished, and their 
legs very short, they cannot re- 
cover tlieir footing in the 
ordinary manner. On the lower 
part of the body, however, is a 
highly elastic spine, known as 




Photo In/ L. II. Jootvl'^ 


[Af/p York. 


nERCULES BEETLE TLYINO. 


'I'he most remarkable feature abcnit thin lUHect in its huge horn-like ]>rojection from the thorax, 
wliicli lit nearly a« long ott the rest of its body. 
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the “ mucro,” which lies in a sheath. When the beetle falls over, it arches its body into the 
form of a bow, resting only u^k)!! the head and the extreme tij) of the abdomen, removes the 
spine from its sheath, and then driven it sharply kick again. Tlie result is that the central 
l)art of the body strikes the ground with siic*h force that tlie insect springs into tlie air to a 
height of 2 or ‘6 inches. Tlion, turning half over as it falls, it alights on its feet. 

The Firk-fly of the troj)ics belongs to the same group. The luminosity of this insect 
proceeds from two different parts of the body, a hrilliant yellowish-green light shining out 
through two transparent window-like sjiots on the thorax, wliile an orange glow is visible on 
the lower surface of the abdomen. The exact cause of the light is unknown, as is also the 
manner of its control by the 
insect. 

The same may be said of 
the common English Glow- 
worm, in which the light pro- 
ceeds from tlio lo\V(*r surface 
of the hind jiart of the body. 

The male of this insect is 
winged ; the female is grub- 
like in app(‘araiicc and wing- 
less. The grub itself, which 
may be found in autumn, is 
also luminous, and feeds upon 
snails. 

Another group includes 
a very large nurnher of beet l(‘S 
of very varying character and 
a])])earance. Among these are 
the OlL-REKTLKH, SO called 
from th(‘ir habit of exuding 
small droi>s of an oily li(iui(l 
from the joints of their limbs 
when handled. The t‘ggs are 
laid in batches of several 
tliousand in holes in the 
ground, and the little long- 
1 egged gruhs, on emerging, 
claiiiher n]> the stems of flowers, 
and hidi^ themselves among 
the ])etals to await the coming 
of a bee. When one of the 
latter apj)ears, two or three of 
the gruhs eling to its liairy 

body, and are carried back to the uc.^t, iu which they live as })arasit(*s. 
may l)e seen commonly n]»on grassy hanks in early sjiriiig. 

Allied to these insects is the ]{m.sjki{-iiki;-ij,k, or Si-amsii so well known iroin )t« hs(* 

in medicine, 
found in Great Britain 
extremelv abundant. 



riiulu htj B. U. BnilUn\ 


I lihrjjldd. 


COCKClIAFKIl ON DAISY. 


A ver\ «li*Htiuctivn iijwct which feedw on ih« Iwivch of trcuK. The larva dovourn the VfuiU of plantH, 
and itt often w* plontifiil an to rauMo very iK«rionH iiiinchief. 

One of these beetles 


It is a verv handsome species, of a bright golden-grt'cn colour, occasionally 
Kritain on ihe foliage of ash-lreos. In many paits of Sonihern ICurojie it is 

daiit. , ^ 

The" beetles iK-longing to the large and iiniH)rlant groui. of Wkkvius arc* cliaractei 
a rule, by the fact that the bead is prolonged into a more <.r less long and slcndei 
or “ rostrum,” at the end of which the jaws are situated. The nund.cr oi species 


haracterised, as 
nder snout, 
already 


know’n is above 20,000, 
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[Aew Xork, 


HARLEQUIN HEKTLB. 

Kotico the onormoua length of the front legs. 


One of the largest and 
most famous of these in- 
sects is the Diamom)- 
bep:tle of Brazil, the scales 
from whose wing-cases are 
so frequently mounted as 
in i croscojnc obj ects. W 1 ion 
viewed through a good 
instrument under a iiower- 
ful light, the beauty of 
these scales is simply in- 
describable. All that one 
can say of them is tJiat 
they seem to be coinjiosed 
of diamonds, rubic^s, 
topazes, and emeralds 
massed together in rich 
jirofusion, while diamonds 
are transformed into rubies, 
rubies into tojiazes, and 
tojia/es into emeralds at 
every change of light.. 

The Ohieu-wkkvil, a 

black-and-white sjiecies about three-eighths of an inch long, is found on osiers in (ireat- Britain, 
the grub boring galleries in the stems, and often causing considerable damage. I'he well-known 
CouN-WEEViL is still more destructive in granaries, the walls of which are often completely 
blackened by its crawling multitudes. The grub lives inside the grain, eating oiit^ tln‘ whole 
of the interior, and a single jiair of the weevils are said to be ca])able of ])roducing a family of 
more than 6,000 individuals in the course of a single season. The Kice-wkevil is equally 
destructive to rice, and may be recognised by the two red s])ots on each wing-case. 

The famous “ GKr-outl of the West. Indies, which is regardi*d as so great a dainty both 
by the negroes and by many of the white colonists, is the grub of the Balm- weevil. It 
lives in the steins of palm-trees, and also in those of sugar-canes, causing a gr(*at deal of 
mischief by its burrowings. When fully fed, it constructs a cocoon by tearing off strips of 
bark and weaving them neatly together. The Sugar-weevil is still more troubh*some, feeding 
upon the juice of the sugar-cane, and affecting the entire plant in such a manner that sugar 

can no longer b(^ manufactured from it. 

“ Bad ” nuts are also due to one of 
these insects, the common Nut-weevil, which 
introduces its egg into the' kernel during 
the earlier stages of its devclopimmt. When 
the grub hatches, it proceeds to devour the 
kernel, leaving a quantity of bad-flavoured 
“frass” behind it, while, the shell is left 
untouched until the jierfect ins(‘ct emerges. 
An allied s^iecies attacks acorns in a similar 
manner. 

Among the finest and largest of all 
beetles are many of those belonging to 
the great Loiig-hom group, of which the 

JTTMPIXG-BEETLE. ALLIED TO THE TURNIP-PLEA. COIIlIIlOll BRITISH MtSK-HhETLE is )1 iuUliliar 

example. This insect owes lioth its popular 
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and scientific titles to its powerful odour, which perhaps resembles tliat of sweetbriar rather 
than musk, and can often be detected at a distance of twenty or thirty yards. The bi'ctle, 
which is rich metallic green in colour, with long, slender antenna', may be found in .luly 
sunning itself on the trunks or foliage of willow-trees. It varies considerably in size. 

Still more plentiful is the Wa 81 *-hketle, with its black wing-cases banded with bright 
yellow. While Hying, it may easily be mistaken for the insect whos«'. name it- bears. The 
grub lives in old jiosts, rails, hop-poles, ele., feeding upon the solid wood. 

The TlMBifiKMAN is remarkable for the extreme length of the anttmna', which, in the male 
insect, are three or four limes as long as the body, and trail out far behind it. during flight. 
It is found, not u 11 comm only, in fir woods in Scotland. 

The beautiful HAnLKQriN 1 ’ketlk of tropical America is one of the largest members of 
the group, and is remarkable for tlio great length of the front legs as well as for the singular 
colouring of the wing-cases. It lives almost entirely in the 
trees, swinging itself from branch to branch somewhat aftiT the 
manner of a spider-monkey. When it ventures info the air, 
it is greatly incommoded by the size of its limbs and the 
length of its antenTia‘, and seems to have but little power of 
directing its course. 

Another great group of beetles is that of the Plant-katkrs, 
many of which are exceedingly beautiful. The Keeihjketles of 
Brittain, for cxainjde, are resjdeiideiit in crimson and green and 
})nrple and blue, wliile the mebillic ra(lian(*e of others has 
gained for them the title of Golden Ai’cles. 

The notorious Colohado Beetle is a member of this group. 

It may be recognised at on(‘e by the five black streaks running 
down each of the yellow wing-cases. On the havoc which it 
causes among potato-] dants in North Aim‘rica it is unnecessary 
to dilate. On a smaller scale, the TtiiiNir-ELEA is very mis- 
chievous in Britain, perforating the lcavc*s of tnrnip-])lants, or 
— worse still— eating off the sced-h'aves as soon as they a])jK‘ar 
above the surface of the ground. Of only too many of thes(» 
exquisite beetles, in fact, it must bo said that their bt luty is 
only e<jualled by their destructiveness. 

The Ladyuikds include a very large number of sj)ecies. 




Some of these, such as the i’ommon Tvvo-sroT Ladviukd, an* 
exceedingly variable, a long series being easily obtained in 
which no two specimens resemble c)ne another. Both as grubs 
and as ])erfect insects they feed upon the “Ghhui Fly” of the 
farmer, combining with the grul)s of the Ijjiec-w'ing and Iloverer 


i’tmhi hif J. Jitltmi'iln, thlmhui'fii'. 
niOCD-HUKTM''.. 

AiiionK tliu ifmiip to wlnuh tliin inHncb 
Iw'luiip* iiru iimiiy nf thu rii(ir<t brilliantly 
riiliiuml Hritioh beotlen. 


hlies to keep its numbers within dm- limits. 

Almost equally common is the SKVEX-seur Ladyhikd, a considerably larger ins<M‘t, with 
seven round black spots on its scarlet wing-cases, which may be se(*n on almost, any grassy 
bank in spring. Both this and the ])re<-eding s]»eeies somet imes visit t he Kentish coast, in vast 
sW'*arms, the beach being reddiUK'd by their bodies for miles. Ihe lust immigration of this 
description took jdace in 1886, in the suinm<*r of which year th(‘ hops in I^ast Kent were 
almost destroyed by blight, and the ladv lards made th(*ir way at once to the? hop-fi(‘lds and 
cleared them of the ])est in a wonderfully short space of time. A much small(‘r species, 
known as the Twenty-two Spot, is yellow in colour anrl has eUw-en black sjiots on each wing- 


case. It is generally found crawling about on iiettl(*-leaves in th<^ (^arly ])art of th(^ summer. 

Allied to the Ladybirds are the very curious Turtoise-heetlks. In tliesci insects the 
w’ing-cases project to a considerable distance beyond the sides of tlie body, and ihe legs are 
so short that only the feet can be seen from above, so that the apijearaiice. is v('ry much like 
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that of a tortoise with the limbs part^ly witli- 
drawn into the shell. Many different species 
are known, in some of which the wing-cases 
are streaked with brilliant metallic silver, 
which, however, fades away very shortly after 
death. The commonest of the British tor- 
toise-beetles is found on thistles. 

Another very large group of beetles is 
represented by the Ckij.ar-ueetlk, whicli is 
generally very common in old houses. This 
insect must not be confused with the so- 
called “Black-beetle,” from which it may 
easily he distinguished by its deep black 
colour, its very much shorter feelers, and the 
curious ])oint into which the cmd of its body 
is produced. It hides away in dark corners 
by day, and crawls slowly about by night. 
Related to it is the JMeal-wohm, so much 
in re(|uest for the food of cage-birds, which 
is usually very plentiful in granaries. 

VtTy different in ai)pearance, yet belong- 
ing to the same grou]), is the handsome 
ruoto \\\ i\ jhindo, CARDINAL BEETLE, a bright scarlet insect 

mfsk-hketle. which is not uncommon in summer. It may 

Tlio (Kjcmr of; this bceilu limy often bo ilctecteU at n cliAtanuo of twenty SOinetiUK^S bo foUlld lurkillg behind ])ieCCS 

of loose bark, and is also fond of resting 
upon the flowers of umbelliferous jdants in the hot sunshine. A second species, which is not 
nearly so identiful, may be distinguished by the fact that tJie head is entirely black. 

Still more curious is the RuiPirilours Beetle, which is parasitic within tlie nests of 
wasps. Where the egg is laid, or how the grub first finds its way into the nest, no one has 
jet succeeded in discovering; but having made its entry, the insect proceeds to burrow into 
the body of a wasjngrub, and Jives within it for several days, feeding u])on its flesh mean- 
while. After increasing considerably in size, it creejis out of the carcase of its victim and 
changes its skin, after -which it resumes its interrupted meal, and continues to feed until the 
last vestige of the w’as2>grub lias been devoured. It then changes to a chrysalis in the 
eell, and the ])f*rfect ins(‘ct appears a few days later. Oddly enough, the was])s a]>pear to take 
no notice of its ]>r('scnce, and never at tern) it to molest it. The two sexes of this beetle are 
quite unlike one aindher, the male having the wdiig-cases yellow and the feelers heavily plumed, 
while the female is black, with the feelers only slightly toothed. 

Most singular of all the insects belonging to this order, however, is the strange little 
Stalk-eyed Beetle, which spends the greater ]iart of its life half buried in the body of a bee. 
in this insect the feelers are branched, somewdiat like the antcnnules, or lesser feelers, of a 
lobster, and the eyes, which are comparatively few in numher, are set at the ends of short 
foot--stalks. The male lias very narrow wing-cases, but extremely large wings, wliicii have a 
milky aj)]iearaTice during flight that can hardly be mistaken. The female has no wings at all, 
and in general asjiect is nothing more tlian a grub. In early sjiring a great number of 
solitary bees are infested by this extraordinary parasite, which burrows into their bodies under 
■cover of the projecting edges of the segments, and there remains feeding upon their internal 
juices for several -weeks, witli only just the tip of its tail jirotriiding. When fully fed, it 
emerges from the body of its involuntary host, leaving a large round hole beliind it, which 
frequently t;loses up and heals. In any case, strange to say, the ravages of the parasite a2)pear 
to have but little effect upon the health of the bee. 
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STRAIGHT-WINGED INSECTS, OR EARWIGS, COCKROACHES, SOOTHSAYERS, 
STICK-INSECTS, CRICKETS, GRASSHOPPERS, AND I,()(!USTS. 

IIY W. F. K1I!UY, F.h.S. 


The insects of this order are less nnrnerons in s]iccics than tliose of any other but. the next, 
and are easily recognised. Tin* fore wings are usually of a leathery consistency, and the hind 



J'Jmo hy li\ r, 
Patitlo, 

Kf^enfs t'aH', 


wings are folded beneath them like a fan in the more tyj)ical families, though in 
the Earwigs and Cockroaches a somewhat ditterent. arrangement. }nv»vails. In the 
Earwigs, intleed, the wings are doubled back at tin* (*nds, and in the Cockroaches 
the wing-cases, or “ t(*gmina,” as thc\v are teclinically called, ovt»rlap. As a rule 
these insects feed entirtdy on vegetable substances. The “ Soothsayc'rs” form an 
excei)tion, being carnivorous, though they an^ not ])arasitic, like tln‘ Ichneumon- 
llies, but feed on fresh focnl ; and several spe:*i(‘s of Earwigs, (Wkroaches, and 
Crickets, especially those which are semi-doinesticat(*d, are omnivorous, and will 


E.\u\vin. 


eat. animal as well as vegetable food. Th(\se insc'cts have an im[)errect nui-amor- 


i)hosis — that is, there is no inactive ])upa“Statc‘ ; but the young, on (‘inin-ging from 

llttiTuMTt the egg, already possess a recognisabh' ri'seinblance to thtir full-grown ])ar(*nts, 

their metamorjiiosis consists of a stnies of moults, ludbre the last of which 
friuin""u»,i im! nidimeiilary wings appear in those species which ultimat(dy aecpiire theses a|>]»en- 

foitiiHi; tiu' dages. A considerable number of species nev(*r havc^ wings, a circumstance which 

fre()iiently renders it difficult to determine wlu‘th(*r a s]K‘cirn(‘n is fully dev(*lo])(»(l. 
The antennie are usually long, and the joints distinctly separated, hut are v(*ry randy f(‘atli(Ted. 
At the other end of the body wo often find two long jointed organs, called “e(*ivi.” The jaws 
are always furnished witli strong mandibles. Many (irasslioppeis and Locusts have a ciu’ious 
arrangement on the shank of the front l(»g, consisting (‘ith(‘r of a round or an oval cavity 
on (‘ach side, closed by a ineinhrane, or of two long i)aralhd slits in front. Th(‘se an* con- 
sidered to be organs of hearing. The largest known ins(‘cts h(‘long to this or(lt*r ; the ])roportion 
of large or moderate-sized sjiecies is considerable; and the smallest, are probably consid(*rahly 
larger than the sinalh'st Tneml)ers of any other grou]). They an* iif't num(‘n)iis in t(*tYi])(*rat(^ 
climates; there are only about fifty Eritish 


s|)ecie.s, and most of tlie larger of tliese are 
either naturalised sp(*cies, (»r merely casual 
visitors from alu’oad. 

The EAHWKiS form the first family. Some 
are wingless, hut. most, have V(M*y short wing-eases, 
under which very large wings, forming the most 
beautiful feature of these otherwise miat tractive* 
insects, are doubled and foldiMl into a very 
small corn])ass. Some of the smaller .sjiecies fly 
readily; but others, such as the t.uMMoN Eau- 
WKi, though furnished with ample wings, are 
rarely seen to use them. The most conspicuous 
organ of tlio earwigs is the curious forceps at 
the extremity of the body, the use of which 
does not seem to be w’ell mad(' out, though it 
has been suggested that it is used for folding 
and unfolding the wings. The forceps differs 
very much in size and sliai)e in different sjiecies ; 
it is always larger in the male than in the 
female, and often diflerently shajied. In the 
common earwig the male forceps is flattened 
and contiguous at the base, and rounded and 






l*huUi hif ir. /*. Jinniitt, [iO-i/rtil'n 

A M Fit 1C A N COV K ItOACH. 


('umniuii ill iHany wurehouMeH in RiikJhtkI, and now found in niOMt 
|MirtM <jf the world. 
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Vhotu bjf J[lig)ilcp, 

STICK-INSECT. 



The larg(‘8t insect known is a sjHtcies of stick-iiimjct ; it in a native of 
liorneo, and iiivtiHuves 13 ineiteH. 




Natives of the East Indies, and renmrkable for their roseiublauce to gn»eu 
leaves. 


incurved at the extremity. There are two 
varieties, in one of which the forceps is 
twice as long as in the other ; but inter- 
mediate gradations do not seem to be met 
with. In the female the forceps is narrow, 
nearly straight, and aiiproximating. The 
earwig is a nocturnal insect, and hides itself 
during the day in large-headed flowers, like 
dahlias, to which it is very destructive, or 
in any convenient dark and narrow crevice, 
especially among decaying vegetable matter. 
It derives its name from its occasionally 
entering tlie human ear, hut it may be 
easily driven out by dropjung in a little olive 
oil. In most books it is denied that earwigs 
enter the ear at all, but it is, nevertheless, 
an undoubted fact; and the fanciful deriva- 
tion that has been suggested of earwhifj in 
the place of earwig cannot be entertained 
respecting an insect which seldom shows its 
wings at all. It should be noted that the 
female earwig is said to tt^nd her young 
very much as a hen tends her chickens — an 
uncommon habit in insects. 

The Common Cockkoacii is too well 
known to need description. The individuals 
with half-developed w’ings are the perfe(!t 
females ; but there are utluT sjM'cies in which 
the wings are fully develoj)ed in both sexes, 
others in which the male is winged and 
tlie fc^male w^ingless, and others again in 
which both sexes are wingh»ss. In warm 
countries and on shiji-hoard cockroaclies are 
far more trouldesome than in cold (.'limes ; 
and the large brown ones, with a mark on 
the back of the thorax resenihling a crown, 
and very broad wing-cases and wing.s, are 
called Dkummeks in the West Indies, from 
the loud noise tlif'y keep up during the 
night. 

Lady Ihirton has gi\’en an amusing 
account of her intnxluction to cockroaches 
abroad: “Aft.er two days we were given a 
very ])leasant suite of rooms — bedroom, 
dining- and drawing-room — with wide windows 
overlooking the Tagus and a great ])art 
of Lisbon. Tliese (piarters W'ere, however, 
not without drawbiu;ks, for here occurred an 
incident whi(di gave me a foretaste of the 
sort of thing I w’as to expect in Brazil. 
Our bedroom was a large whitewashed jilace ; 
there were three holes in the wall, one at 
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the bedside bristling with horns, and these were eoekroaclies some three 

inches long. The drawing-room was gorgeous witli yellow satin, and \ 

the magnificent yellow curtains were s]>riukled witli these crawling \ 

things. The consequence was that I us(‘d to stand on a chair and A 

scream. This annoyed Richard very much. ‘A nice sort of traveller \ • / 

and com]>anion you are going to make,* he said; ‘I siqqjose you think \ / 

you look very pretty and interest ing standing on that chair and • \ / 

howling at those innocent creatures.* Tliis hurt me so much that, \mL/ 

without des(‘ending from the chair, I sto]»ped scrt'amiiig, and made a 

meditation like St. Simon Stvlites on his ]>illar; and it was, ‘That if 1 

was going to live in a country always in contact with these and worse 

things, though I had a perfect horror of anything black and crawling, IwL \ 

it would never do to go on like that.’ So 1 got down, fetcluMl a basin A \ 

of water and a sli])per, and in two hours by the watch 1 had knocked 

ninety-seven of them into it. It cured me. From that day 1 had no nothin, w. i\ ihu,ou, I'.a.s., 
more fear of v(U‘min and reptiles, which is just as well in a country iUin,u'*riU‘k. 

where Nature is over-luxuriant. A little while after we changed our iioiTSE-ciimKKT. 

rooms we were succeeded bv I^ord and Ijfulv Lvtton, and, to my Vory Hiniiiur in Hh imbiu to 

infinite delight, I heard the same screwns coming from the sairn* room 

a little while after. ‘'I’liere,' I said in triumph, ‘you see 1 am not the only woman who 
docs not like cockroaches.’ ” 

The dimensions of the insects are not so much exaggi*rat ( hI ; for 1 believe this story refers 
to the large reddish American cockroach, which is common in many Knglish cities, although 
only in w’arehouses. It does not usually much <‘.Kceed an inch in h*ngth; but. tin* antennre 
are very long, and the wing-cases ex])an<l nearly 3 inch(*s. (See jihotograph on ])age (iSO.) 

The SooTHSAYKUS, or IhiAViNU-iNSEcrrs, are not British, though on<‘ or two species are Ibund 
in the south of Kurope. They have long fc»re legs, tlie shanks i)f which are set with a double 

row of long, curving, sabre-like sj»in(‘s, and when at- rest they 
liold them up as if in the attitiuh^ of ])rayer; but. tiny are 
really on the look-out for jiny, and the long spines are admirably 
ada])ted for wounding or grasping the ins(‘cts which form their 



Fholo by IC. /*. F.X.H.% 

HcyriU'H Park. 

M OLE-CRICK KT. 

A brown iiiMuct ulmnt 2 inches lonR. 
The very broiul luul flat front legs are 
ummI for burrowing. 


food. They also tight fiercely among t h{*ms(‘lves, and it is no 
uncommon occurrence* for a iemah^ to tear to j)iiHM*s and devour 
her mate, either during or after their courtship. The soothsaycTS 
are often of a green colour, so as to match th(^ grass and h*aves 
among wliicli tluy live*, and thus conceal them from tlndr javy. 
The Stjck-jnskcts, or SrEcrniK-iNSKCTS, havt* some rcscmhlance 
to the Soothsayers, but are exclusively vcgetabl(*-fee(b‘rs, and have 
long, sprawling legs, or short (*r ones, sound inn*s inorc^ or less lohate; 
but tiiey never ]m)ss(»ss luelnaisile fon* h*gs for seizing prey. The 
wing-cases arc generally (piit(^ small ; but somi* sp(*cies bav(^ beautiful 
large green <»r ]ank wings, folded ian-wisi*, and covcnul by the 
stout front b(»nlcr of the wing. Many species are wingless, and of 
a grey or bn»wn colour, wbicb renders t lnuii scarcely (list inguisliable 
from dry bits of stick ; and among these is the largest, living insect 
known, l grey stick-like sjieeies Irom Borneo, measuring nearly 
13 inches from head to tail. Other species have curious ex- 
crescences on the legs and body, wliicli makt* lliem look like 
bits of wood overgrown with moss or lichen; while otlnu’s possess 
large fiat lobes growing from the legs and body, which cause them 
to be almost indi^linguisbable from green leaves; and, indeed, 
these insects are frequently called “ Walking J^eaves.” 
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Phoin Ini 1. ir. [^Yur Yorh. 

LON G-HOR N KD G UASSH OPP KR. 

Tl)iu inwct licIongH tci the Hiuue family ii»* the wdl-kiiowii RriLiHli riiuvu'h. Tliu 
R|ieciiucn fnuu wliich thix iih(it<ip'a)ih wiia takrii luul nnfurtiniately (iih oftotj the 
curb) lirokoii iintonim' ; they Hhouid he twice as Ion;; as the wingR. 


With tlie Ckickets we commence 
the last throe families of the grouj), 
which are (listiiigiiished from the 
others by their jiowor of leaping. 
The hind legs arc very long, with 
very thick thighs, and generally a 
double row of strong teeth or S[)ines 
on the shanks. Tlie feet are generally 
three-jointed, and there is usually a 
long ovipositor in the females. There 
are very few true crickets in Eng- 
land, but three of tliese are very con- 
spicuous species. The first is the 
Mole-ckicket, a large light brown 
insect nearly 2 inches long, with 
broad, short front legs rather like 
those of a mole, which it uses in a 
similar way. Though common and 
destructive in fields and gardens, it 
is not often seen; but if water be 


thrown on the ground overnight, and a 
board laid over it, one or two inole-cri(!kets 
are likely to be found underneath in the 
morning. The llorsE-CKiC’KET resembles this 
insect in colour, but is not much more than 
half an inch long, and there is nothing re- 
markable in the structure of its legs. It is 
almost the only noisy insect found in English 
houses, and is very similar to the common 
cockroach in its habits, although free from 
the disagreeable smell whicli adds to the 
disgust the latter insect often inspir(»s. The 
third species, tlie Field-ckk'KET, is a smooth 
black insect, larger and stouter than the 
house-cricket. It constructs burrows in grassy 
places, but is not now a very coin in on sjiecies 
in England. In the last- two spe<*ies, and 
many otliers, there is a hare s|>ace on one 
of tlie wing-cases of the male, crossed by 
ribs in a manner varying according to 
the s}>ecies, which helps to ])roduce the 
loud chirping for which these insects are 
remarkable. 

The Long-iiokned GiiASSHorPEiis, wliich 
form the next family, are distinguished by 
having four joints to their feet, a long ovi- 
IK)sitor in the female, and very long, slender 
antennse. The commonest species inhabiting 
England, and one of the largest grass- 
hoppers, is the Great Green Grasshopper, 
which is found leaping about among long 



PhuUt hjf J. 

CAPE GKASSHOPPER (FEMALE). 

Tliift iniutct, which itt runmrkablu fur the iniUted bhiddur-Iike a])i)ear> 
ance uf tbe male, ih an object, of faipenttitiuii among the RuurH. Colour, 
blight up]ile>greeii with white HtriiieR. 




J‘lwto b}t Jiiglik>/t 


KfSYl'TIAN LOdirsT. 

A conininn North African MjiucieK, of which siiccinii'iiH orcnMiunally visit Entrluml. 
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grass and low bushes, especially in the south of England. It is about 2 inches in length. 
Among the foreign species of this rather extensive family, we may mention some green or 
reddish South American species, with a large round spot on the hind wings, not unlike those 
seen in the peacock-butterfly. 

The last family includes the Shout-horned GuASSHorPEus, or True Locusts, so very 

destructive in many countries, 
though the real IMuiKATOliV I.OCUSTS 
are only casual visitors to England, 
the native British species being all 
small insects, found among grass, 
and doing but little damage. The 
commonest of the Migratory Locusts 
visiting Britain is the Bed-legged 
Locust, which expands from 2 to 4 
inches, and has grey wing-cases varied 
with brown, ])ale green hind wings, 
and red hind shanks, with white 
black-tipped sj)ines. Anot her species, 
the Egyptian Locust, more rarely 
met with, has brown fore wings, and 
grey hind wings, crossed by a broad 
blackish band. Two phot()graj)hs are 
given on i)age GDfl of a specimen 
brought to England among vegetables 
in the sj)ring of 1901. Many foreign 
locusts, large and small, have beauti- 
ful red or blue hind wings, and some 
of these are common on the Continent, 
though not in England ; those found 
in Europe are coirj])aratively small, 
measuring only 1 or 2 inches across 
the wing-cases ; but some of the great 
South American locusts measure as 
much as 7 or 8 inches in expanse. 
However, some of t he smaller species, 
sucli as the Cyprian Locust and 
the Bockv Mountain liUCiiST, which 
measure less than 2 iiielies across 
the wing-cases, arc much more de- 
structive than the large sj)ecies. 

A real invasion of locusts is a 
terrible calarnily, for the insects fly 
like birds, but in vast flocks, and 
<l(*vour every scrap of vegetation where 
they settle. Sometimes a flight, two 
or three miles broad, continues to fly 
steadily over the same spot for hours together. Sometimes flocks perish at sea, and are cast 
up on the beach in heaps like sand-hills, extending for a distance of forty or fifty miles. Nor are 
the young locusts less destructive before they acquire wings ; for they march across a district in 
such numbers as to extinguish fires, fill up trenches, and overcome all similar obstacles placed in 
their way by sheer force of numbers ; and it is w’ell said of a visitation of locusts, “ The land 
is as the Garden of Eden before them, and behind is a desolate wdldemess.” 








riioton by If'. 1 . Jl, ln\ck'iVoyUt\ [CanUn'uUj:, 

WAllT-EATIX(i OKASSIlOreKU (TWO VIEWS). 

Used by Kwudmh jivtiHiititrt to biU; off their wurtH. 
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NERVE-WINGED OR LACE-WINGED INSECTS, OR DRAGON-FLIES AND THEIR RELATIVER 

BY THE KEV. THEODORE WOOD, E.E.S. 

Tiik Nerve-winged Insects owe their title I 0 the peculiar characler of their w’ings, the 
homy veins which form the framework of those oi’gans being multiplied and sub-divided 
to such an extent that they assume the appearance of exceedingly delicate network. 

These insects fall naturally into two great groups, in one of whi(‘h the chrysalis, or pupa, 
is active, and continues to take food like the grub, while in the other it is pjissive and 
helpless, like that of a butterfly or a moth. 

Prominent among the members of the first, division are the Dragon-flies, which owe their 
title partly to their extreme voracity, and jiartly to the fact that they feed entirely upon 
living insects, whic^h they pursue through the air. They are exceedingly swift of wing, and 
may be seen hawking over ponds and streams on any tine day througliout. the summer and 
early autumn. 

The earlier ])art of their lives is spent, in the water, in which the eggs are laid by the 
parent insect. The grubs are usually of a dull grey or l)rowni>h-greeii colour, and are remark- 
able for a curious organ known as the “mask,’’ 
which partly covers the lower surface of the 
head. This a]»])aratus consists of two joints, 
which fold uj)on one another, but can be ex- 
tended at will, the one farthest from the head 
terminating in a pair of large and jumerJul 
jaws. When the grub i)erceives an insect - 
victim, it swims cautiously beneath, and seiz(‘s 
it by means of these jaws. The “mask” is 
then folded, and the prisoner drawn down 
within reach of the mandibles, by means of 
which it is spc^edily devoured. 

The method of swimming jmactised by 
the dragon-fly grub is also very curious. 

Through the centre of the body runs a 
longitudinal tube, terminating in a cir<*ular 
orifice, closed by means of live tightly fitting 
valves. These valves, whi(;h tog(‘ther form a 
shar]) spike when closed, can be .s(‘parated at 
will. When the insect wishes to swim, it \v. i\ mndn, r.y..s.] \HvthrtV» park. 

fills the tube with water, and then wpiirts duaoon-i-lv. 

the contents forcibly out, the result being Ti.t-ao .nKretHun ofun known 

* , not HtiiiK hoiHPi* ; ill fnei, Iticy iiro huriiilcHH, cxiictit to iiiHectH 

that it is driven swiftly forwards by the KliialliT und Ui-.'ikor tliun tliiMiiHulvf.H. 
reaction. 

The jaijia of the dragon-fly is very much like the grub, with the exception that the 
rudiments of the future wings may be seen on the back. 

About forty s]iecies of these insects arc found in the Dritish Islands, of wliieli the (iREAT 
Dragon-fly is a well-known example. 'J’he body is 3 iiich(*s in length, wliile the extended 
wings measure about 4 inches from tip to (iji. In colour it is light rusty brown, with a 
few pale markings. The “Horse-stinger” — which is ])erfeclly harmless, notwithstanding its 
popular title— is also common, and may be recognised at once by its flat dull yellow body, 
which becomes blue in the fully dev(*lojied male. In the graetdul and l)(?aulifiil Demoiselle 
the male is deep blue, with black palclies on the wings, while the female is entirely green. 

Allied to these insects is the Common AIay-ely, iiojiularly supposed to live for one day 
only. As a matter of fact, however, it sjKinds a couple of years in the grub and pupa states, 
inhabiting burrows in the hanks of ponds and streams. These burrows are curved, and have 
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I'hoto III! ir. /'. jHnuUt, httitulA Vark'. 

Qri:KN TK«MITi;. 

Her huge whitu lioily in full of of >vhidi Hbc 
Ihj'b tlioufeanilH every dfiy. 

defend the nest when attacked. 


two entrances, one above the other, so that the insect can 
jiass in and out. witli j^erfeet ease. 

The May-fly is also remarkable for the fact that the 
])erfect insect changes its skin shortly after reaching maturity. 
Jkdbre this change takes place the female insect is the 
“(ireen Drake ” of the angler; afterwards, the “ Grey Drake.** 

To this group belong also the Tekmites, or “ White 
Ants,” so exceedingly numerous in almost, all the warmer 
jiarls of the world. These are social insects, living together 
in vast colonies, and making most wonderful nests, which 
consist of a vast and complicated series of chambers and 
jifissages, sheltered beneath a turret ed dome of clay. In 
the centre is the “royal cell,” inhabited by the “king” 
and “queen,” as the perfect male and female are called. 
These are winged wh(‘n first- they leave the pupal shell, 
But after taking a single flight, they snap off their wings 
at the base, just as ants do; while for the rest of their 
lives they are absolute prisoners in the cell built around 
them by the workers. 

Shortly after this strange incarceration takes jhice, the 
body of the queen swells to a huge size, so that, to quote 
Professor Drummond, she becomes “a large, loathsome, 
cylindrical ])a(*kago, 2 or 3 inches long, in shai)e like a 
sausage, and as white as a bolster.” She now begins to 
deposit eggs at the rate of several thousands in a day, 
whi(di are at once carried off by the w'orkfTs, to whom is 
entrusted the entire care of the helj)less young. These 
workers, which are exceedingly numerous, also enlarge the 
nest from time to time, find construct tunnels of clay up the 
trunks and along the branches of trees, through which they 
may convey to the nurseries in security the gums and 
decfiying w’ood for the nutriment of the young. 

A fourth form of insect, is also found in the termites* 
nest, known as the “Soldier.” The head is much larger 
and the jaws are much longer and stronger than those 
of the worker, find the sole function fippears to be to 
Both soldier find worker, fi])])firently, ])roceed from the 


same eggs which produce the king and queen, the difference in development being lu’obably 


due — as in the hive-bee — to the character of the food with which the young are su])]»lied. 



Photo by ir. P. Jkiado, F.Z.S.] [Ur(j€nt'8 Park. 

TEUMTTKS. 

The perfect male and female arc wins^ed, the *' worker " and the Huldier ” being more like gruba than perfect insects. 




Vhotu by If. SavUlf-Kcnt, 


TERMITKS* NESTS IN QUEENSLANP. 
These iieKt^i lire eunietinieH 14 or in fuot hicb. 
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[MilJbrU’on’bM, 


TKUMITKS’ NKST IN QUEENSLAND. 

The anuillcr nests, when o]ieued and eniiitiud, are nsed,by the natives as ovens. 
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Photo h,v If, Hai'Ulf’Kent^ [Mil/ord-un-fito. 

TEllMITKS AT WORK. 

This shows one of the mctst dcsirnctivo of wood-eating insectH, nearly (»f Iho natnral H{r,e. 

In a state of nature termites are undoubtedly beneficial. They are scavengers, in fact, 
whose duty it is to remove the dead and decaying wood which would otherwise encumber the 
ground for many years. J5ut in civilised districts tliey are extremely mischievous, books, 
furniture, and all the woochvork of houses being often completely destroyed by them before 
their presence is even sus|)(*cted. 

The second division of the order also forms two well-marked groups — namely, the J^'lat- 
winged Insects, in wdiich the wings are fully spread, liorwon tally or oblifjuely, even in repose, 
and the Hairy-winged Insects, in which those organs can be folded longitudinally, like the 
joints of a fan. 

Of the former group, the Ant-lion of Southern Europe is a fainiliiir example. The 
perfect insect is seldom seen, owing to its iioctunial habits. In appearance it is not unlike 
a small and delicately built dragon-fly, with a yellowish head, a black body, and transparent 
wings marbled with brownish si)ot,s. The larva, however, is terrestrial, and lives in a funnel- 
shaped pitfall which it s(;(K)ps out in the sand, always working backwards in a spiral direction, 
and jerking out the sand w’ith its broad head in an almost continuous shower. Having 
completed the excavation, it buries itself at the bottom with merely the tij)S of its jaw's 
appearing above the surface, and there waits for ants or other small creatures to fall dowrn the 
sloping sides, accelerating their descent, if need be, by flinging sand uix>n them. The size of 
the pit varies with tliai of the insect, the fully grown grub digging down to iho depth of 
about 2 inches, while the cavity is about 3 inches in diameter. 

The mouth of the ant-lion grub is very curiously constructed, the jaws lying in a groove 
on the inner margin of the mandibles, or jaws projier; so that while an insect is held 
prisoner by the latter, the former can be employed in sucking its juices. Wlien the body 
of the victim has been comidetely drained, the empty skin is thrown out of the ])ii by a 
jerk of the head. 

The chrysalis, too, is remarkable for possessing jaws, by means of which it cuts its way 
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out of the cocoon which it made, when a larva, by spinning grains of sand togother with silken 
threads. 

In some South Euro])oaii and African insects allied to the ant-lions the hind wings are 
modified into extremely long and slender shafts, slightly expandeil at the extremities. In 
an Indian s])ecies belonging to a 
relat ed genus these wings are scarcely 
more than threjids, and bear a super- 
ficial resemblance to the attenuated 
limbs of certain gnats. One grouji, 
of which a Japanese s])ecies is a 
well-known representative, is char- 
acterised by the long, slcndei-, and 
clubbed antennae 

The Mantis-flik« are remark- 
able for the structure of the fore 
limbs, w’ln‘(di are almost exactly 
similar in cliaracter to those of the 
praying-mantis. The u])per segment 
of the leg is so lengthened as to look 
like an additional joint ; the lower 
surface of tJie thigh is armed with a 
number of long, sharp sjnnes ; and 
the tibia, or lower ])art. of the ](‘g, 
folds closely dosvn upon it, after the 
manner of the blade of a clasp-knife. 

These limbs are used for seizing, an insect which is once grasped bc*ing etfectually ])revented 
by the sj)in(^s from breaking away. 

The larvui of these insects are parasitic in the n(*sls of tree-wasps and spiders, and have 
the peculiarity of j)ractically losing their limbs as 1h(*v a|)]>roach nwiturity; so that while at 
first they are free and active, they afterw’ards b(»coine almost as h(‘lpless as those of many 
beetles. One species is found in Southern Europe, the remainder l)(‘ing widely (list rihiitcd 

over the hotter rt'gions of the globe. 

Allied to th(‘ ]Mant is-fli(*s are t hc^ eiirious S.nakk- 
FLlES, or Cami:i.-i*1.iI‘:s. In these insects tln^ h(*ad is 
very large, and is attacli(*(l to tlie thorax, or c(*ntral 
division of the IhhIv, by a long and distinct neck, 
which allows it gr(*at freedom ot motion. '11 m* neck 
is usually rais(Ml a,nd the ImsmI bent down, giving to 
the insect a r(»inarkably snal\(*-lik(‘ a])peaiance. 

These flies are ])r(‘(Iac(*oiis in their habits, and the 
four liritish speci(*s may be found on tlui banks of 
])ouds and sirnill st regains, wli(*re tlM*y (;an (J)tain 
insect -victims in ]»lenty. Tlie larva* live bc^iieatli the 
bark of lre(‘s, and wriggle about- in a singularly 
serf lent iiie fashion. 

Erjually curious in a (liffer(‘nt way are the 
ScoUPlUN-FniES, in which the body is ]»roloiig(‘d into 
a slender tliree-jointed process, the extremity of which, in the male, is furnished with 
a pair of curved forcejis. In spite of their somewiiat formidable app(*aranc(^ these insects 
are perfectly harmless. They are very ]Jentiful almost everywhere, and may be found in 
numbers on any sunny summer morning resting on the herbage on hedge-banks, or running 
actively about on the leaves of low bushes. Like the Snake-flies, they are predaceous, feeding 



Photo till jr. P. Ituiuto, Jiiffiiitif Piii'h. 

S(M)UP10X-KI.V. 

Keiiiarkable for tho ctirioiiH Htnicturc nf thu ciiil of the iMuiy. 
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entirely upon other insects, and often attacking those which are bigger and apparently stronger 
than themselves. The eggs aio laid underground, and the grubs, which are entirely 
subterranean in their habits, feed ujion decoiniKwing vegetalJe matter. When fully fed, they 
burrow still deeper into the ground, and there change into ))upie, from which the perfect insects 
emerge about a fortnight later. In the common English species the body is shining black, 
and the legs are j'ellow, while the trans|)arent wings are marked with brown simts, which 
generally form three broken transverse bands. The insect is about half an inch in length. 

Certain allied insects have very slender Ixfdies and long legs, and might easily be mistaken 
for “ daddy-long-legs ” by any one who failed to notice the j)re8ence of t wo jmirs of wings. A 
species found in Southern Europe is reddish yellow in colour, with a brown thorax and yellowish 
wings. It has a curious habit of suspending itself ftom a twig by its fore legs, and seizing 
any flying insect which may come within reach with the middle and hinder ]>airs. 



riiotohtf ir. P. Dando, I'.Z.S.j [Regent's Park. 

AJJULT FORM OF ANT-TJOX, 

The ttriib of thin inttect livcH in Humll ]titH in snndy places, and feeds niwni the nntH, otc., wliich roll down the Hlopinf; sidew. 

Allied to the foregoing is the ext nif>rd inary little snow-insect, which makes its appear- 
ance in mid-winter, and may even be found crawling on the surface of snow. In general 
apjiearance it is not unlike a larval grasshopper, witli very long, slender legs, and antenna? 
of about the same length as the body. There is also a well-developed beak. The wings are 
quite rudimeTitary in the female, while even in the male they are so short as tx) be perfectly 
useless for flight. Tlie insect is remarkably active, nevertheless, and jiossesses the power of ‘ 
leaping, although the hinder thighs are not develojied in any great degree. In colour it is 
metallic green, with the beak, antemiaj, legs, wings, and ovipositor rusty red. It is not 
uncommon in the north of England and Scotland. 

Far more genemlly distributed is the Laotwing-fly, or Golden-eye, which may be 
seen almost anywhere on warm summer evenings flitting slowly to and fro in the twilight. 
During the daytime it may often be found resting upon fences, or sitting on the leaves of low 
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plants. In colour it is pale green, with a peculiar milky ap])earance, and the eyes glow as 
though lighted by an inward fire. The wings are so closely and elaborately veined that 
they look like a piece of the most delicate lace-work. It is not advisable to handle tiie insect, 
for, although perfectly harmless, it possesses the power of pouring out from its body a li(]uid 
of the most horrible odour, which clings to the lingers in sj)ite of repeated ablutions. 

The life-history of the lacewing-fly is very curious. When the maternal insect lays her 
she fii>t deposits a dro]) of a liighly glutinous fluid upon a leaf or sleniler twig, and 
then, with an upward jerk of her long body, draw's it out into a slender thread. On contact 
with the air this thread iininediately hardens, and just as she releases lier hold t be fly attaches 
a single egg to the tip. In this way 200 or 300 eggs are laid together in a little cluster, 
which looks just like a tiny jiatch of moss. In the earlier botanical manuals, indeed, it was 
actually named, figured, and described as a moss. 

The grubs which hatch out from these eggs feed upon plant-lice, of which they devour 
vast numbers, draining the juices by means of their 
hollow jaws, and then fastening the empty skins on 
their own backs, as an American Indian might decorate 
himself with tlie scalps of his victims. Ow’ing to this 
singular habit, the grub becomes jjcrfectly unrecognis- 
able after th(' first few' days of its life, only the jaw's and 
feet being visible beneath the ]dle of dry skins. When 
fully fed, it changes to the ])U])al condition in a silken 
cocoon, which it attaches to a l(‘af, and the ]>erfect ins(‘ct 
makes its ai)pearance in the course of a few days. 

The Aldkk-kliks, in gcmf'ral api>earanc(‘, are not 
unlike caddis-flies, hut may easily he distinguished by the 
fact that the wings are not longitudinally folded while at 
rest. They are very abundant in the neighbourhood of 
])onds and small streams, wdiere they may be seen flying 
slowly and heavily, or resting on low' herbage ortho foliage 
of trees and bushes. The female insect lays her eggs in 
clusters of 300 or 400 on the leaves of water-])lants, 
and the little grubs make I lu*ir w'ay down into tlie water 
immediately on hatching out, where they creep about on 
the mud at the bottoiri in search of the tiny creatiire.s on 
which they feed. Wlien full-grown, they are about an 
inch in length. They then lcav(‘ the water and bury 
themselves in the earth, where (hey change io puiKu, 
the j)erfect insects emerging in Juik* or July. 

The Caddls-fliks, of wiiich are many British rej)resentntives, belong to tlie llairy- 

W'inged grou]>. The larvcu of these insects art^ ent i rely aquatic, and rcMnind one of liermit^-crahs, 
the front part of the body being elo( IkmI with horny armour, whih^ tin* hinder ])art is erdirely 
unprotected. In order to escape the at lack.'' oi jirt*daceous ins(*cts these grubs (•onstruct cases 
round their bodii's, which they drag about wlnuever 1li(‘y go. In one or two instances, 
however, the case is attached to the lower surface of a stone. 

The materials of which these cases are made vary in accordance with tlie species. In one 
group, for instance, they consi.st of ]iieces of twigs and l(‘av(*s, cut into short huigtbs, and arranged 
side by side in such a manner as to form a sjiiral band, llie larva of anofln'r kind uses entire 
leaves, gluing them firirdy together and living botwreen them. A third species (‘rnjiloys grains of 
sand and tiny stones, which it arranges in the form of a cow’’s horn. Most curious of all, how'ever, 
is the case of a caddis-fly wliicli is made entirely of the sladls of water-snails. As these shells are, 
as a rule, still tenanted by their owners, the snails may sometimes be seen attemjitirig to crawl 
simultaneously in half a dozen different directions, w’hile the grub is dragging them in a seventh. 


1 
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All the grubs retain tight hold of their cases by means of a i)incer-like organ at the end 
of the body. When fully fed, they close the aperture at each end of the tube, and assume 
the chrysalis state, the perfect insects emerging a few weeks later. Although the wings are large 
and broad, they fly very slowly, and never seem to take more than a short journey through the 
air. They may often be seen in numbers resting upon the herbage on the banks of streams 
and ponds, or crawling down into the water in order to deposit their eggs. 


STINGING FOUR-WINGED INSECTS, OR ANTS, BEES AND WASPS, AND THEIR ALLIES 


f 


1‘ltutu lift H’. Jhindo. JUititit !* J‘oi’1'. 

SAW-FLY. 

One of thr w)Hinu»ne»4t of the larjfer nritiMh 
HpccicH i:; a black I hIi laiiry iiiHect, iiieuAiirin^ 
mihur more than an inch in cx)iuntie, M*ith 
traui4)iarent >\ingH lamluml with brow’n. 


l\Y W. F. KIRRY, F.L.S. 

TriK ord(T of insects to which the Ants, Bees, and Wasps 
belong includes a very large number of species. All these are 
l)rovide(l with four membranous w’ings, alike in consistency, and 
provided with comparatively few nervuros. The wings are 
usually of small size, as com])are(l with the diiiumsions of the 
insects, but. are very powerful, ow’ing to the fore and hind 
])air being connected tog(»ther during fliglit by a series of little 
links ; and the flight of the insects is nsiially very rapid. 
These insects jiass through a perfect inelainor])hosis, the ])upa 
being always iiuictive; tlie jaws are ])rovided with mandibles, 
though a proboscis, or sucking-tube, is also present-, anti the 
abdomen of tlie female is armed with an ovi]>ositor, or boring 
instrument, which is frequently modified into a j)()werful sling, 
used to deposit the eggs in their })ro])cr ]>osition. One pecu- 
liarity is that several si)ecie8 of ants, bees, and W’asj>s live in 
large coin in unities, in which the bulk of the inlialiitants, on 
whom most, of tlie work of the nest falls, are iinjierfectly develojied and usually sterile females, 
called neuters, or W’orkers. This arrangement is also met with in the White Ants, w'liich 
belong to the order of Lact^w’inged Insects. Among both the Ants and White Ants the neuters 
are unprovided w’ith wdngs ; but these organs are 
present in the fully develojied males and females, 
though soon cast. 

A great variety of other insects also belong to ^ 

this order, such as Saw-flies, Gall-flies, and an immense v ^ ^ 

number of jiarasitic species, generally called Ichneumon- 
flies, among which are some of the smallest insects 
known. 

This extensive order of insects is divided into two 
principal sections — those in which the ovipositor is 
used as a saw or an auger, and those in wiiicli it is 
modified into a sting. One of the most interesting 
sections of the Borers includes the Saw-fliks, in 
which the boring instrument is modified into a pair 
of toothed saw's, wdiich are used for cutting incisions 
in leaves, or in the lender bark of twdgs, in which 
to deposit, the eggs. These flics have four transparent 
wings, sometimes stained with yellow’ or jmrple, and 
their bodies are moderately stout and obtuse, and 
generally black, red, or yellow’. Tlie antenn® are very 
variable in form, and are sometimes knobbed at the 
end like those of a butterfly ; sometimes they are 
formed of a number of long, slender joints; some- 
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MAKRLF. (i ALL-FLY AND GALL. 

Foimd on ouk, and not unlike the foreign gall used for 
making ink. 
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times of only three -a moch'ratoly long basal one, a short 
middle one, and a long ierininal one, composed of a number 
of joints united into one; and rarely, as in the case of the 
males of some small spt*cies about half an ineli long wliich 
feed on fir and j>iiie, the antennie are feathered. The grubs 
are very like caterpillars, and are sometimes called ‘‘false 
caterpillars”; but a true caterpillar (except in t>ne or two very 
rare cxeej)tions among foreign s]K*cies) has never more than 
sixteen legs, while tlu*se ‘'falst' caterpillars” havt* more, often 
as many as twenty-two. They als(. restunble cattTpillars in 
another way, for the ]»iipa* are tMiclosed in cocoons. One 
interesting Australian sp(‘eies, which feeds on gum-trei's, jwo- 
cecds from a black cater])illar with only six legs. The p(M‘fcet iiisi‘(^t has a blackish h(*ad and 
tliorax, with throe largo yellow spots on the latter, ytdiowish antomno and wings, and a green 
abdomen ; it im^asures about an inch and a half across tlu* wings, and has knobbc'd antennie. 
An allied sjieeies, found in Tasmania, is said to tend its young larva* — an unusual habit, (*xce]>t 
among social insects like bees, wasps, and ants. Among tlu* coinin()n(‘st and the most- destructive 
saw-tlies in England are those feeding upon tin* currant, go()S(*ben‘v. and pear, of wliieh there are 
several siiecies, measuring about half an inch acniss the w'ings. Tin* commonest flies which lay 
their eggs on the gooseberry and currant are yellow, with tin* head, antennie, and tliree long sjiots 
on the back black, and the wings triins])arent^ wit h black v<*ins. Tin* grubs an* bluish gre(*n, with 
twenty legs, and numerous black dots ; and several may often be sei‘n on one leaf. The bi*st-known 
of the Peak Saw-flies is black, with the wings transparent, exc(*pt- the veins; tln^ grub is very 
like a slug, and is green or yellow, very slimy, with the front of the body much 1hiek(*ned. 

The WooD-W’Asrs include only a few species, the grubs of which live in the stems of 
plants, or in the solid wood of trees. One of the larg(‘st iei‘(ls on flr- or pirn*-! ives, and the 
fly measures from half an inch to an inch and a half in length, and varies much in si/(‘, tliough 
the male is generally much smaller tlian the female. The ieinah* is yellow, with two black 
bands, and a stout ovi- 
])ositor half as long as 
the abdomen. In the 
male t he tip of the abdo- , 

men is black, and ends in 
a rectangular point. Tlie 
wings are transjiarent, 
with yellow’ iierviires. 

Next to these in- • 

sects come the Gall- 
flies, most of w'liich 
produce round galls on 
oaks; and in some sjiecies 
we meet with a wingless 
brood, living alternately 
with the winged broods, 
but at the roots of the' 
trees instead of in the 
open air. The vcining 
of the wings is reduced 
to one or two veins ; 

the antennae are rather pnfUu oy ikhoia>uc r/.oto. n,.] [rnr.o..'.a,ccn. 

long, and not angulated ; tkke-wasi* s m:st. 

and the abdomen is Oenerally built in a thick hUHh. 
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ri>*E-B0UlNfJ WASP (FEMALE). 

Fortuidable in ti])]N‘)iniiiC(‘, but quite 
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short, and constricted at the base. The flies seldom measure more than half an inch across the 
wings. Some galls are hard, like the one found on the Turke}*^ oak, from which ink is made; 
while others are large and juicy, resembling cherries, or small apples, among which is the 
so-called apple of Sodom. Others, like the Bedeguar, which is found on roses, have a mossy 

appearance. The latter are produced by a small black saw-fly, with part, of the legs, and, 

in the female, the base of the abdomen, red 

beneath. 

Some of the smaller gall-flies do not pro- 
duce galls, but are parasitic on other insects; 

but galls are very liable to the parasitic 

attacks of other insects, especially to those of 
small brilliant metallic green four-winged flies, 
belonging to an allied family, with very few 
nervures, but with a black membranous spot on 
the front edge of the fore wings, and angulated 
antennsB. Many galls do not begin to grow 
until the larva is hatched and begins to eat. 

We now come to five or six families of 
parasitic species, popularly called Ichneumon- 
flies, and immensely numerous and varied. 
There are probably considerably over 2,000 
species in England alone; but they are com- 
paratively little known or studied. Some of 
these have beautifully delicate wings, fringed 
with long bristles, and are among the smallest insects known, being of quite microscopic 
dimensions. These are jiarasitic on the eggs of various insects, and some are aquatic. But 
the more typical ichneumon-flies are of larger size, often measuring more than an inch across 
the wings. Their bodies are usually black or yellow, and there is often an irregularly shaped 
space in the middle of the fore wing, where the veins of the wing converge. In these 
flies the ovipositor is very short; but in others it is of great length, especially in the case 
of the largest British insect of this group, which is 
parasitic on the larvae of the great black-and-yellow 
wood-wasj), of which we have already spoken. This 
parasite is as large as the wood-wasp, but much more 
slender; it is black, with red legs, and two white dots 
on each segment of the abdomen. The ovipositor, which 
looks like three black threads, is as long as the whole 
body. 

The numerous parasites of which we have spoken 
usually deposit their eggs in punctures in the bodies 
of caterpillars or other iiiiinature insects, which the grubs 
devour from within during the life of their victim, 
leaving it to die wdien they themselves have reached 
their full growth. 

Intermediate between the boring and stinging insects 
of this order comes the small family of the Ruby-tailed 
Flies. These are brilliantly coloured bronze-red, blue, 
or green metallic four-winged flies, with the thorax covered with large depressions, and the 
abdomen smooth, and usually composed, as seen from above, of one large, smooth joint, and 
one or two much smaller coarsely punctured ones beyond it, the last ending in a variable 
number of short teeth. They roll themselves up in a ball when alarmed, and are parasites, 
depositing their eggs in the nests of other insects. An entomologist once saw a ruby-tailed 



Photo bff ll\ P. iJando, P.Z.S., Jivpent'a Park. 
PINE-Bf)UIN(J WASP (MAJ.K). 

Smaller than the female, and very different in a])i)eurance. 
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fly hurled to the ground by a mason-bee which 
had built her nest in a hole in a wall. The fly 
rolled herself up into a ball, when the bee bit off 
her wings, and then flew away. But as soon as 
she was gone the wdngless fly stretched herself 
out again, and climbed up the W'all to the bee’s 
nest to deposit her eggs. 

The grou]) of stinging insects bt»gins w'ith 
the Ants, which are probably the most intelligent 
animals now living in the \rorld. Difierent species, 
however, differ \ery much in their manners and 
customs, and in the gnuie of civilisation to which 
they have attained. Some of the more industrious 
among them keei) other insects as cattle, and even 
as pets ; others harvest grain, while a few species 
cultivate grain for tlieir ow'ii use; and otliers make 
large mushr(K)m-beils of comininutiui leaves, and 
thus do great harm to cultlvat(‘d trees in man}' 
juirts of tropical America. When tlie industrious 
ants are not too busy, they sonudinu^s indulge in 
s))orts and pastimes. But there are some species 
which live in idle communities. Such ants are only 
energetic as maiaiid(‘rs, and are so degraded that 

they cannot, t^ven hsHl thems(‘lv(^s, and starve to 

death if they are deprived of the services of their 
black slavt‘s, W'hich liave been carrunl off as ])Upa 3 
by the others in piratical raids, and brought up by other slaves, wdiich do all the work in the 
nests of tlieir ca])tors. 

Quitting the Ants, we arrive at a rather extensive series of ins(»cts of moderate or con- 
siderable size, and with very s])iiiy legs, called BuRKOWiNU-WAsrs. They an^ brightly coloured, 
active insects, and generally dig holes in the ground, which they jirovision with caterjii liars, 
grass] loppers, or sjiiders, which they jiaralyse with their stings, and lc*ave in a moribund condition 
to form the food of their 2>rogcny. They are gencmlly winged in both sexes, but in one family 
the females are stout and very hairy, and look like large liairy ants, while the mall^s are slender 
winged insects, very unlike tlieir partners. In the burrow ing-was[)s the front of the thorax, 
or second division of the body, is usually transver.se, and often narrow ; but in the Tjujk Wasps 

it bends back to the wings. Among tlie.se latter it is only the small grouji of tbi» Social 

Wasps wdiich are gregarious, and among which we iind workers as well as males and hunales. 
The largest of the British wasps is the IIornkt ; hut tlien^ an^ smeral much larger species in 
the East Indies, some of which are black and yellow', like the (Jliinese Mandarin- wasp, the 
largest of all, whi(;li often iiu'asure.s 2 inches acToss the 
w'ings. Others are black, with one large reddish liand on 
the abdomen. Their ne.sts, which they construct of a kind 
of jiaper, are formed in a hole in tlie ground, in a 
hollow tree, or in a bush, or under the eaves of a house. 

A nest is commenced by a single female which has survived 
the winter, and is afterwards enlarged by the exertions of 
her progeny. 

The last group in this order are the Beks. They 
may generally be easily recognised by their shaggy bodies 
and legs. As with the Wasps, most s 2 )ecies are solitary, 
or live in very small communities. Some few are smooth, 
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KunY-TAii.i:n tly. wood-ant. 

Cfcnemlly of a brilliant Thu lariteat H)ieciisH 
iiietiillic Kruen f*r blue. ftiniid in Britain. 
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SOLITARY AXT. 

(MALI-:.) (FEMALK.) 

Xol a tnu: ant, but a biirniwing-waHii, bulu-vi-d 
t(i be jianiKitic! in tin- iiohIh of biiinblo-bceH. 


and more or less inetallic. A pliotograpli of a large and 
beautiful South American species api)ears in the Coloured 
Plate. The largest Pritish bees are the stout-bodied Humulk- 
BEEs, or Bumble-bees, which are generally yellow, more or 
less banded with black, or else black with a red tail. They 
form a small nest of cells just beneath tlie surface of the 
ground in meadows. A common European species, not found 
in England, is the large black, violet-winged (yAnrEN'iEH-BKE, 
which makes its nest in a gall(*ry burrowed in a jiost, where 
there is a separate comiiartmeiit for each grub. 

Tliere are only a few species belonging to the Tbue Hive- 
BEES found in different i)arts of the world. They can always be 
distinguished from any of the Solitary Bees, some of which 
much resemble them, by having a single long, naiTow cell, about four times as long as broad, 
running along the front edge of the fore wing. In the solitary bees the corresjionding cell 
is mucli broader and shorter, rarely more than one and a half limes as long as brojid, and 
only occupying a small portion of the front edge of the w’ing. 

Hive-bees have always been looked u|;)on with more interest than most other insects, both 
on account of the valuable products of honey and w’ax which they produce, and because of 
their remarkable habits. They are ]irobably less intelligent than ants, but they are larger; 
and as all classes of their adult pojmlation are winged insects, and have been kept in a 
domesticated or semi-domesticated state for many centuries, they have lent themselves more 
readily to observation. 

The hive- bees live in very large communitie.s, and in a state of nature they make their 
nests in hollow trees or in crevices of rocks, where they build their waxen cells, store their 
honey, and rear their young. There arc three classes among them,-- the queen-bee, the female 
and the mother of the hive ; the male, or drone ; and the neuter, or worker, which is really 
an imjierfectly developed and usiuilly sterile female. T.ike other insects, bees jiass through 
a metamorphosis, which in their case is of the description called “ corn] ilete,” for the immature 
forms of the bee show’ no resemblance whatever to the winged insect which will finally be 
jierfected. Every bee commences its life in the form of an egg. Each egg is laid by the 
(]ueen-bee in a separate cell, and in a few days the egg hatches into a white footless maggot, 
w’hich is carefully tended by the w’orkers, and fed 
by them wit h a ]>rej)aration secreted by the bees, 
w’hicli is carefully graduated, not only according 
to the age of the grub, but is differently 
constituted according to the sex and status of’ 
the bee; for it is W’ell known that it is in the 
power of the w'orkers to develop a young grub 
which woidd otherwise become a sterile w’orker 
into a perfect queen-bee, by placing it in a 
large cell, and rearing it on the same nourishing 
food which is supjdied to those grubs w'hich 
are intended to become perfect queens. When 
the grub is full-grow’n, it spins itself a small 
silken cocoon, and becomes a pujia, or nymph, 
as it is called. The pupa somewhat resembles 
a swathed mummy, for all the external portions 
of the future bee can be seen outlined in the 
hard casing which encloses it. As soon as it 
arrives at maturity, it makes its way out 
through the upper end, when the cell is at 
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once ])ri‘j)sired by tlio other btM»s for a fresh occii]mnt. 'fhe 
newly born bee is at first moist, flabby, anti |mle-colourt‘tl ; 
but in a few lionrs Ikm* >kin (lrit*s anti Imrtlens, wImmi sb(‘ at 
once coinnn^ntes Iht life-long labours, at first ftniding tin* 
young bees and doing other necessary duties in the hivt', and 
then, a fortnight lattu*, g«»ing forth willi her (‘(unjianitnis to 
c(»llect iuniey and juillen in the meadows ami gardt*ns. 

There is never rtunn for mort* than om* (nu*en-bee in 
a hive; and the qiietms, which may be reet»gniM‘d by tlndr 
longer bodies and short (M* wings, liavt* such a mortal hjitri‘il 
of each other that, whem»\er twt) of tlunn uum*!, they will 
fight, if permitted, until one is killtMl. Hut in summt*r, wIumj 
young bees are hatching laily in large niimluMs, and the hivi' 
is getting over-]M)pulated, the workers do not p(M*mit tin* 
(jueens to fight; and finally om^ »)f them (usually tlie old 
(jueen in the first instanct*) wtnks hers(‘lf up into a great 
flurry, and rushes out of the hive, att(»nded by st‘V(*ral hundrcMl 
followers, to se(‘k for fresh fields and pastures new. This is 
called “swarming**; and a stnmg hive will oft(*n throw off as 
many as four or five swarms in tin* course* of the summ(‘r. 
It is then the object of the l)e(*-keeper to get the (jin*en to 
enter a m‘M’ hiv(*, f(»r oth(*rwise the swarm may fly to a 
distance and be lost; but wherever the (jue(*ndM*e takes up 
her aboch^, her companij>ns will ass(*mble namd her, and fit. 
once <N)inmenct* the w'ork of building combs and storing up 
honey. 

The drone, or male bee, is ratln^r larger than tin* worker, 
and has a 


true hive-beoK kTumii. 


more ob- 
tuse body. 

He may be at- once distinguished by his 
long t hirteen-jointed antoniiie, or feelers, 
for the antenrne are sln»r(er and only 
twelve-jointed in the queen and worker. 
There are several hundred drom‘s in a hive; 
but the (pieen only jiairs om‘e in ln*r life, 
on the wing, and the ccr(*m«»ny is irii- 
iinnliately followed ])y the (h^ath of the 
drone. The drones have no sting, f(>r the 
sting of the female and worker really a 
modified ovipositor, or egg-laying apjiaratus, 
analogous to the organ which is >0 con- 
spicuous in many ichneuinoiis and other 
insects belonging to the same order as the 
bees. In the autumn the unfortunate drones 
are all massacred or else driven forth from 
the hive by tlie workers, wlien they speedily 
]»erish. The workers are by far the most 
numerous of the inhabitants of a bee-hive ; 
there may be many thousands of them, and 
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lUJMHLK-BEE ON EVEULASTINO-PEA. 
their number appears to be only limited by Bumble-beei make tbelr neeta in the Rrnunil, and live in ariialler coni- 
the dimensions of the hive itself. munitica than tbo hive.be«. 
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The ancients had observed something of the economy of bees, but many of their ideas 
on the subject were strangely fantastic. It was perhaps natural to suppose that the leader of 
the bees was a king rather than a queen ; but it was also supposed that a swarm of bees 
could be obtained by killing an ox and leaving the carcase to rot. Tliis notion ai)pears to 
have originated in swarms of flies, more or less resembling bees, having been noticed flying 
round or near putrefying carcases. 

Among all the truly social insects— i.e. hive-bees, wasps, ants, and termites, or so-called 
white ants— we find that the bulk of the community consists of sterile females, and the number 
of fertile females is very small, ev'en in those cases where more than one female is permitted 
to live in a nest, as among wasps. 

lluMiiLn-BEKS live in small communities, consisting of males, females, and workers ; but 


i 
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BEES. 

SwjirminB from Uu* hive after tliw (piocn. 


tludr economy is very siirqde comjiared with that of the hive-bee, and they do not confine 
tliomseJves to a single female to a nest. 

The SoLiTAliY Beks are very numerous in sjiecies, and consist only of males and females. 
I'liey do not live in comm unities, but each female constructs a dwelling for her own 
young. JMany of tliem burrow in the ground, and they are so far gregarious that a large 
number of females will sometimes form their burrows near each other in tlie same bank. 
There are about two liundred different kinds of bees known to inhabit the British Isles, 
Tlie solitary bees are very varied in their habits, and some of them are parasitic on 
other sp(H‘i(\s. 

The large Caupenteh-bees, w'hich form their nests in wood, are not Britisli ; but there are 
some small British s])ecies which make theirs in the interior of bramble-sticks. ISorne are very 
hairy ; others are smooth, and look at first sight like small was2>s, being banded with black 
and yellow. But one of the handsomest and most cons[>ieiious of the solitary species is the 
Fulvous Bee, which is a hairy species much resembling a small humble-bee, juid is one 
often seen in abundance along with other bees, flying round sallow blossoms in spring. 
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SCALE-WINGED INSECTS, OR BUTTERFLIES AND MOTH& 

«Y W. r. KIUHY, F.LS. 

Butterflies and Moths are easily dislin^iiislied from otlier inset’ts by many very obvious 
characters, and a considerable number are remarkable for the beautiful anil varied colours of 
their wings. These are, as it were, tiled W'ith overlap] ang scales, attaclied to the membrane 
by a slender stein; hence their name, Seale-winged Jnsects. Tli(‘se scales diffiT very much 
in shape, sometimes being long and slender, and almost hair-like, wiiile at otlier times they 
are widened at the extremity, like a bitlledore, or they may be short and bi*oad, like a fan 
or a shovel. Different forms of scales are found on difftuvni parts of the wings of the same 
insect; and some forms of scale are jieculiar to the male, as are usually the dense 1 lifts of scales 
found on the fore wings of the Ski])])er Butterflies, and on the hind wings of the (iirysijipus 
Ihitterfly. The varied colours of those scales are due |>artly to pigment, interposecl between the 
extremely delicate double or triple tissues of wiiich the scab's are composed; or, more rarely, to 
the refraction of light from the surface of the scales tliemsiives, or, as has recently l»een stated, 
to different coloured scales alternating so that the varying colours are visihh' at dilVerent. angles, 
as in the metallic “shot” colour of the Purple Kin|)eror Ihitit'rlly, and in various species 

found in South Amiaica and other countries. In tin' casi' of the Purple Kmjicror, and in 

many other butterflies, this “shot” colouring is conlini'd to tlii' males. Indeed, as a rule, 
female butterflies and moths are larger than the males, but far less brilliant ly coloured than 
their mates. There are, however, many species in which the sexes ditlcr little in sizi' or 

colour; but it only rarely haj)[)ens that the female is more brightly coloured than the male. 

The bodies of butterflies and moths, the legs, and often more or less of the ba.si' or 
borders of the wdngs arc clothed with hair or hair-like scab's, 'riiese insects have a long or 
short i»roboscis, through which they imbibe their fiKid, which consists of the honi'y of flowers, 
the sa]) of trees, or moisture from the ground. Liki' othi'r insects, they have six legs in the 
]ierfect state; but in some sjiecies either the front or hind pair bt'cnmes more or less rudimi'iitary, 
esjiecially in the males. 

Butterflies and moths pass through four stagi's. The egg is 
some ]»lant which will ] provide 
suitable nourishment for the ' 
caterpillar. A caterpillar, which 
is the next stage, is a jointed, 
worm-1 iki' creature with sixteen 
li'gs ; t hose, corresponding wit h 
the legs of the perfect insect 
are horny, and a jiair is placed 

on each of the first three ^ / 

joints Ix'hind the head. The 
next four ])airs, called “]>ro- 
legs,” an* thick and fleshy, and 
a ])air is jilaced under each of 
joints seven to ten (reckoning 
the head as joint one), the last 
joint of ail being provided with 
a pair slightly differing from the 
ot hers, and called “claspers.” In 
many young caterpillars, how- 
ever, and also in the full-grown 
caterpillars of a considerable 
number of moths (especially 
among those with slender 


laid l)V the* female on 
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TliOnC are rciiiiirka>»ly liku curtain IfaveH that it ii«iilniimt iin|HMiihlc ti# lUMUiiKuixh 

thu (lifrureijcti i.'vun at lIimu qiiarluiH. 
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SOUTH AMEItlOAN LONG-WINOED HUTTEItFlJES. 
Showing exiomal roaemblnnce hetwcon two 'butterilicH of 
ditterent families. 



Jdtoio hy L, II. JuuUl] [Siw Yni'k, 

DIANA FltlTILLAllY. 

Tin* male is dark brown, with u broad orange is^rder spotted 
with black. The female hna green marginal luarkingH. 




Photo hyj. JidvnnU] [Colrmlmrat. 

QUEEN OF SPAIN FRITILLAIlY. 

Brown above, with plush spots ; sjiottcd with silver beneath. 


bodies), one or more of the first three pairs of pro-legs 
may be rudimentary or absent, and the caterpillar 
walks by arching its back at every stej), in a way 
that must be seen to be ajipreciated, though such 
caterpillars (pojmlarly called TAiojiers, on account of the 
way they loop up their bodies in walking) are often 
very active, and cover the ground much more raiiidly 
than one might imagine. Sometimes the claspers, or 
last pair of legs, are modified into tentacles, which, 
in the caterjiillars of the Puss-moth and its allies, 
contain retractile whips, used as weapons of defence. 

Caterpillars are very voracious, and increase in 
size with great rajiidity; and whenever their skin 
gets too tight, after splitting it, they sli]) it off 
(along with the lining of the stomach and intestines), 
and after a few’ hours* lethargy, necessary to recover 
from the debilitating effects of such a serious opera- 
tion, and to give tlie new skin time to dry and 
harden, they begin to feed again as voraciously as 
ever. The number of these moults varies according 
to the species; when tlie caterpillar has attained its 
full growth, it enters upon the third stage of its 
life as a j)U]«i, or chrysalis. 

A pupa means a doll, or swaddled baby, and is 
a very appro])riate name for the dark-coloured object, 
cased in a horny skin, writh no detached organs visible, 
except the sheath for the ])roboscis in some of the 
llawk-moths, in which this organ is unusually hmg, 
but with the separate cases of the wings, legs, etc., 
of the future butterfly or moth plainly visible in the 
sutures on its surface. The j)npa^ of some butterflies 
have more or less metallic colours ; and to these only 
is the term “chrysalis** ap] dicable. 

Some pui»{e are naked, and Ihose of most butter- 
flies are either sus])ended by the tail, or attached to 
a branch by a belt of silk round t he body. Those 
of moths are generally formed eith(‘r in an earthen 
cell under the surface of the ground, or else 
are enclosed in an oval case called a “co(;oon,’* 
chiefly com2)Osed of silk, though sometimes moss or 
chijis of wood are w’orked into it. Other |)Ui){e 
are found between leaves, or, in the case of cater- 
pillars which feed in the wood of trees, or in the 
stems of plants, in the galleries wrherc they have 
lived. 

When the perfect butterfly or moth is ready to 
emerge, the pupa sjdits, and the insect works its way 
to the open air. Its body is limj) and heavy, and the 
wings are like little flaps of wet rag ; but it discharges 
a quantity of superfluous fluid, generally of a red 
colour, and fixes itself on a branch, or other con- 
venient foothold, where its wings can hang downwards. 
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Pliulo hif UifihUy. 

TAWNY ADMIRAL. 


The expansion atid contraction of the 
muscles pump air into the hollow tubes 
which form tlie fnimework of the win^s ; 
these rapidly ex])and to Iheir full size, and 
become dry and firm at the same time. 
After this, the insect flies about with its 
companions, pairs, lays its e^irs, and then 
dies, after enjoying its life for a period, 
varying according to the ‘5j>ecies and 
the season, from a few hours to several 
months. 

We have not yet spoken of the 
feelers, or antennas of butterflies and 
moths. They are two long, jointed 
organs, nearly always knobbed at the 
end in butterflies, or at least the 
t terminal joints are thicker than the r(*sf. 
I hit in moths the antennte are of diff(‘i‘(‘nt 
shapes, and generally end in a ])oint. 
Sometimes they are sim])le and tJnvad- 
like; sometimes they are thickest in the 
middle, and thinner at lK>th ends, [is in 
the Hawk-moths; and they [ire often 
comb-like, especially in the males, as in 
the Silk-moths. 

HC'rTKIlFLIES. 


A Korth Aiuorimii "buttcrtiy. 


As already mentioned, butterflies 
may be distinguished from moths by 


their antennie being thickened 
at the extremities. There 
[ire compamtively few species 
in Kurope— only about three 
hundred, of which betwc(*n 
sixty and seventy are met 
w’ith in the British Islands ; but 
ill tropical countries they are 
much more numerous and varied. 
It is a mistake to supiiose 
that butterflies are always 
bright-coloured insects, and 
moths the reverse ; for though 
many butterflies are brightly 
coloured, others are very dingy. 
On the otlier hand, although 
it is equally true that many 
moths are dull-coloured, others, 
especially among those with 
slender bodies, or those which fly 
by day, are quite as brilliantly 
coloured as any butterflies. 



Photo hij L. n, Jovtrl\ [AV/C York, 

CATERPILLAR OF TAWNY ADMIRAL. 

Remarkable fur the sharitly controated black ami pale nmrkinip). 
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FhtHo hit E. V. AttioMh, 


IJLriO BrTTERFLY. 

Ainoug the iiuwt cotiHjiiuiioiiH of thcsiiuillorEurojieun 
butifiiliett. 


Butterflies are divided into several groups, the 
first of which includes the Brush-footed Butterflies, 
so called because the front pair of legs is converted 
into hairy paws, useless for walking, and only 
emjdoyed for toilet purposes. This is a very exten- 
sive groii]), including about half the butterflies 
known, and is divided into several smaller sections. 
The most interesting species among the Dan aids 
is the Monarch, one of the largest and commonest 
butterflies found in North America. It is migratory 
in its habits, and has succeeded in acclimatising 
itself throughout the Pacific islands as far as Australia 
and New Zealand, as well as in the Canaries; and 
so many specimens have been taken recently in the 
south of England that it seems not unlikely to take 
up its residence there also. It is a tawny butter- 
fly, not unlike the one rey)resented on the pre(;eding 
]»nge, but mucih larger, measuring about 5 inches 
across the wings. The caterpillar is yellow, with trans- 
verse black bands, and a pair of long, l)hu?k slender 
filameiils near each extremity of the body. The 
])upa is ])ale green, with golden spots, and is 
suspended by the tail, as is the case with most of those of the Brush-footed Butterflies. 

The next group, the Lonu-winued BurrEiiFLiES, includes a considerable number of 8])ecies 
with long rounded wings, found in tropical and sub-tropical America. A species with black 
and transparent markings is shown on page 710, but many have wholly transparent wings, 
except for a narrow black or brown border. 

Turning to more familiar insects, there are .several kinds of large or moderate-sized tawny 

butterflies, marked with black spots and 
lines, called Fkitillaries in England. 
The caterpillars are spiny, and feed on 
violets and other low-growing plants. The 
photograph on page 710 shows the Diana 
Fkitillary, a large and handsome species, 
which is somewhat of a rarity in the 
Southern States of America ; it measures 
4 inches in expanse, and the sexes 
are very dissimilar. It is dark brown, 
with a broad orange border spotted with 
black in the male, and rows of more 
or less connected green or white spots 
in the female. 

The Angle-winged Buttkrflie.s 
include several of the best known and 
most brightly coloured British species, 
such as the Red Admiral, a velvety 
black butterfly, with a transverse red^ 
band on the fore wings, and several 
white spots between this and the 
tip, the hind wings having a red 
border, spotted with black and blue. 
It measures about 2i inches across 









iMll/bnl’On-Sca. 


J*hotu h/f ir. Sni’Ult-Kcn(, F.Z.S.] 

BLUE MOKPIJO BUTTKKFLY AND HUMMING-BIKD. 
Note proportionate HizeH, 



:Mr 





PhultuthffJ, Iidit‘aid)i\ 


LAUCJU BLUE miTTEUFLY (MAiaO, KKMALK, ANB tfXDEU- 
ST1)K)< 

iicaiica uiul neuviy extinct in Englainil. 



[Ctdi'iilioi'io’. 


AIAZAHINK n]-UE BUTTKHI'I.Y (MALH, FKAIAhK, AND 
IJNDKUSIDE). 

]*mctic>il1y extinct in Enirlitml. 








t’hotoa hjf J. £diciU'd»] 

LONO-TAILED BLUE JiUTTKllFLY (MALE, FEMALE, AND 
IJNDKIISIDE). 

An occasional immigrant on tbo Boutb coast of England. 


[Coll ithurne. 


BLOXWOltTlI ItLUE BUTTEKFLY (MALE, FEMALE, AND 
IJNDEUHIDE). 

Probably a casual visitor in England. 
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the wings, and is common in gardens and orchards in summer and autumn. The caterpillar, 
which feeds on nettle, is brown or black, with yellow stripes and spines. The Tawny Admiral 
is a North American butterfly, remarkable for its resemblance to the larger butterfly called 
the Monarch, of which we have already spoken. The Daiiaids and Tuong-winged Butterflies 
have tough integuments and a disagreeable odour, which more or less protects them from 
birds. Many other butterflies belonging to other families have a superficial resemblance to 
these, and are believed to share in their immunity. This j>henomenon is technically called 
“ mimicry.” The caterpillar of the tawny admiral is grey and black, with curious spiny tufts. 



PhutiMhjfJ. hihrurth] {CoUnhui'iic, 


I.AUttli COITKK BUTTEltFLY (MALE, FEMALE, A.NJ) UNDEtt- DUSKY COrCEU miTTEllFLY (MALE, FEMALK, AM) IJM)EU- 
SIDE). SIDE). 

Extinct in Enfjland pinro 1800. Tiikun near Ilfmcnii)1>e, Anpieit, 18S7. 

The group of the Satyrs contains a great variety of moderate-sized brown or tawny 
butterflies, usually with round sjiots centred with white towards the margins of the wings. 
Many species are common in mc‘adows ; others, which are dark brown or black, with red, white- 
centred marginal spots, are numerous in mountainous countries, and two species are found in 
the north of England and Scotland. The caterjiillars of the Satyrs are usually smootJi and 
green, with a forked tail, and the ])U])ie are formed on the surface of the ground. 

The great Blue BuTTEitELiEs of South America form another group of Brush-footed 
Butterflies. 

The second family is almost entirely American, and is only represented in England by 
a brown butterfly about an inch in expanse, called the Duke of Burgundy Fritillary. Ihe 
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caterpillar is reddish, and feeds on primroses. It is not ’ 
a very abundant si)ecies in England. 

The third family is represented in Britain by three 
very distinct sections of rather small butterflies, the 
largest of which scarcely measures more than an inch and 
a half across the wings. These are the HAiR-sntKAKS 
(brown, with light lines on the under surface of the ^ 

wings, and a short tail on the hind wings, except in 
tlie Green Hatr-streak, so named from the green under 
surfa(‘e of the wings); the small Blue BurrKRFLiKs, wliich "" 
generally have brown females ; and the Coppers, the only common 
si)ecies of which measures about an inch across the wings. The 
fore wings are bright coppery red, with dark brown spots and borders, 

and tlie hind wings are dark brown, 
with a co))pery red border, s])otted 
outside with black. The small 
copper butterfly and some 
of the blues are 
common in meadows 
^ and gardens. 


715 






rhntulni If. Stuu/fr-AfUt, 
I'.a.S. , All/lhni-nii-Stii. 

NKW Cil’INKA 
(lOliDKN IMTTTiail’LY. 

A veinarkiiblo ami 
recfiitly (liHCnveroil 
Hwallou -taik'd Imttfrlly. 




J 


' ' 


ISlany of the members of 
the fourth family are of a 
white or yellow colour, 
among which an^ 
the destruct iv<* 

W II I T K 

C A H - 
BAGE-BUrrEH- 

FLIES, three V; 

sjiecies of which are 
very common in England, 
where they may be seen in 
every garden t.hroughout the 
summer. The j)liotograj)h on jiage 71 (> 
re])resents one of these at rest. A ])retticr 
s])ecies is the Orangk-ttp, which is common 
in si»ring. The underside of the hind wings is 
mottled with green ; and there is a bright orange 
S2)()t before the ti2> of tJie fore wing, both above and below. 

Some of the South American butterflies of this family iniicli 
resemble the Long-winged Butterflies of the same country. 

The family of the Sw^allow-tailed Bi:'itkrfli?:s includ(‘s 
a considerable number of large and handsome S 2 )ecies, but they are not numerous in Kurojx*, 
and only one black-and-yellow’ s])ecies, measuring 3 inches across the wings, is found in 
England, where it is now almost conlined to the fens of the sout-h-(*ast,ern counties; its 
green catcr 2 )illar, with transverse black bands spotted with orange, f(*c(ls on ('arrot, fennel, 
and other similar 2 >lRnts. All the cat^^rpillars of tliis family an^ remarkahh* for j)osseHsing a 
retractile fork on the neck; but the butterflies do not all 2 >ossess Ihe long ap 2 >endage to the 
hind wings which has given some of them the name of Swallow-tails. Ihus it is w'anting in 
most of the great Bird-winged Butterflies of the Eastern Islands, one of which, the Crossus 
Butterfly, is represented in the Coloured Plate. The great difierence between the sexes is 


I'hulnhji If. ,Sari/ti-Ki Ilf, 
MHfiirif~nii iVfff. 

A CSTHAIJ AN iJUTTKUI’J.I KS. 

their piijMt. 
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well worth noting. The female is consider- 
ably larger than tlie male, but in the 
coloured tigure the former has been reduced, 
owing to the exigencies of space, Mr. A. K. 

Wallace writes as follows of the capture of 
the first specimen : — 

“ One day about the beginning of January, 

I found a beautiful shrub with large white leafy 
bracts and yellow flowers, a species of Mus- 
sffinda, and saw one of these noble insects 
hovering over it, but it was tuo quick for me, 
and flew away. Tlie next day I went again 
to the same shrub and succeeded in catching 


a female, and the day after a fine male. I found it 
to be as 1 had ex])ected, a perfectly new and most 
magnificent species, and one of the most gorgeously 
coloured butterflies in the world. Fine s])ecimens of 
the male are more than seven inches across the 
wings, which are velvety black and ficTy orange, the 
latter colour replacing the green of the allied species. 
The beauty and brilliancy of this insect are indescrib- 
able, and none but a naturalist can understand the 
intense excitement I experienced when 1 at length 
captured it. On taking it out of my net and open- 
ing the glorious wings, iny heart began to beat violently, 
the blood rushed to my head, and I i'elt much more 
like fainting than I have done when in ai)])rehension 
of immediate deatli. I had a headache the rest of 
the day, so great was the excitement produced by what 
will ap])car to most i)e()ple a very iriadecjiiate cause.” 

The SKiriTJty, the last family of butterflies, are 
com])aratively stout-bodied insects, with the antcnnie 
widely apart at the base, and sometimes forked at the 

tip. They are not numerous in Eurojie ; the 
prettiest of the Ilritish species is perhaps 
the PKAKL-SKirpiiR, which measures rather 
more than an inch across its brown and tawny 
wings; the under surface of the hind wings 
is green, and marked with several clear white 
spots. 

Moths. 

Moths are much more numerous than 
butterflies, and there are about 2,000 different 
kinds found in the British Islands alone. 

Consequently we are able to notice only a few. 

The Hawk-moths have long, pointed 



Photo htf J. Jititranln] [Colcabortiv, 

BLACK-VEINED WHITE BUTTEIirLY. 

A mnoli rarer 8i)ecieR in England now than foniicrly. 


# 



rhofn hff Ji. 11. Brvthv] 

(UtEKX- VEINED WHITE BUTTEUFLY. 
Till* cjibbage- butterfly refui ml to on iingc 71.0. 



Photo hit J. Jittivartln] [('oUshornc. 

BATH WHITE BUTTERFLY. 

Always rare in England, though common on the Continent. 
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wings, thick, tapering bodies, and the antennae 
thickest in the middle. The ]nnk, greenish- 
striped Elephant Hawk-moth (see page 71ft) 
is a coini)aratively small species. The sjieci- 
meiis measure about inches across the wings. 
Some species are much larger. The Deatu’s- 
IIEAD Hawk-moth, whose caterpillar feeds on 
potato-leaves, is 5 or (I inches in ex])anse; and 
some of the South American s])ecies measure 
as much as 9 inches. The caterpillars of the 
hawk-moths are generally green, often with 
oblique lines of a difift'reiit colour on the sides. 
They are not hairy, though the skin is some- 
times rough, and there is a fleshy ap 2 )en(lage, 
called a “horn,” on the back, just before the 
extremity of the body. The brown pupje 
are found in cells in the ground. 

The Chinese 



i 








ff 






Photo int Ji. C, Atkinson, 

OUANCK-TII*. 

Sht»\viii(r tlnvo tlillVreiit. piwitioim wlioii wiiiRH iiro folded, and iwirtly 
or entirely concoalii'g uppor wIiik. 


M ULHEHUY-SILK- 
WOKM, which pro- 
duces most of t he 
silk of commerce, 
is a smootii, 

whitish caterj)illar, about 2 inches long, with a horn. It is 
often reared in England on lettuce. 3'he moth is a sluggish, 
stout-bodied insect. It is whitish, with two dusky strip(‘s on the 
fore wings. The ]>u])a is enclosed in an oval whitish or yellow 
cocoon of pure silk. 

The Empekok-moths, of which there is only one species 
in England, likewise sjjin large cocoons, sometimes used for 


Photo liji J. litin-oi’itH, ('olmhortH. 
LAIKU: (JKlZZIiKI) SKIIM'KII 
]iUTTi:iil'l<Y. 
rplici- mid iiiider-Hidos. 


commercial purposes. The 
caterpillars are generally more 
or less spiny or tufted. Some 
of the moths have long tails 
on the hind wings, like sw^allow- 
t ailed butterflies, and there 
are several s])ecies in South 
Europe, South Africa, the East 
Indies, and North America of 
a beautiful sea-green colour. 
It wrill be noticed that the 
specimens represented on page 
718 have the tails a little 
broken, which is a very 
common accident with swallow- 
tailed butterflies and moths. 
We may also notice the round 



Photo Kv »■. Pank. 

SWA LI.O W''l A I I.EIJ lit: TT K IIEL Y 

The only liritieb siiecien of tbih butterfly Jh alrnout confined Ui the fen diairiclM of Norfolk. 
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Photo bjf nighlcy. 


ELErHANT HAWK MOTHS 
Showing position when at rest. 



Photo by Highkf/. 

LUNA MOTHS. 

A green North American moth with tail, allied to the English 
fimi>eror>moth. 




or crescent-shaped spots in the middle of 
the wings of some of the mollis represented 
on tliis page and the next. These are 
very characteristic of the emperor-moths, 
and there is oft cm a transparent sjiot. in the 
centre of the concentric markings. Two 
otlier North American species of this family 
are shown in the photographs on page 719, 
rather under natural size. The second of 
tliese, the Cecropia Mcrrn, is represented wit h 
its cocoon. This moth lias occasionally been 
captured in England, having been intro- 
duced either accidentally or by design. A 
year or two ago a specimen was brought 
to the Natural History Museum at South 
Kensington which had been caught in the 
street close by. During the summer many 
foreign butterflies and motdis may be seen 
alive in the Insect-house at the Zoological 
Gardens, Kegent's Dark, and several of the 
photographs given in these jiageswere taken 
from sjiecimens living there in the summer 
of 1901. The largest of the emperor-moths 
is the great Atlas IMotii of North India, 
the largest of all known butterflies or moths, 
which occasionally measures almost a foot 
across its reddish-tawny wings. 
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Photo by L, U. Joatdt Hew York. 

rOLYniEMTTft MOTH. 

A liaiulHonie North American 
Kiniioror-motb. 

July they start weav- 
ing their cocoons, in 
which they remain for 
seventeen days. A 
e()ui)le of weeks after 
the moths have emerged 
from their cocoons and 
laid their eggs, the eggs 
1 latch, and the young 
caterj)illars run up the 
tree, and feed from the 
end of August, during 
autumn, winter, and 


The Imperial Moth, a handsome North 
American moth belonging to a family allied to 
the emperor-moths, is represented below. 

The EiiGAUs form another allied family, 
also with tufted caterpillars, but with the 
central eye of the wings absent, or reduced 
to a small black spot. A set of remarkable 
photographs, rejiresenting the eggs, cater- 
pillars, cocoons and sections of cocoons, 
and the moths of a large and handsome 
species— the Cypkehh-moth of Smyrna — a])])ears 
on ])ages 720 and 721. We have received 
the following account of their habits fioui 
]\lr. Mavroyeni, to whom we are indebted 
for the photographs : “ In the month of 



Photo bff Uiilhh If. 

CECItOClA MOTH. 

The hirgoHt of ilio Xurth Aiiiuriciiii Kiii]ien)r-iiiiiMirt. 



Photo btf L, 11. JouMI [ A'l IB York, 

IMPERIAL MOTH. 

Yellow with purplish-browndoU and blotches. Native of North Amoriat 


sjiring.’* We liolicve that the cocoons of 
this sp(‘cies arc pn^pan^d for use as silk in 
Greece. 

Among other kinds, we may notice the 
bright-coloured Tl(ilCK-MOTH.s, with their black 
and cream-coloured fon? wings and red-and- 
black hind wings, which frequent gardens, 
and are reared from reddish-lirown catcrjiillars 
with long hair. These are stout-bodied 
moths ; and there are other moths, with 
brown fore wings and wliitish hind wings, 
which fly to candles, or buzz over flowers in 
the evening. These are called Owl-moths; 
but there are larger and handsomer members 
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Photo till C, K. Mnct'oih iii] [Swin'itn, 

rocooxs OP CYrUESft-MOTlI. 

These yield silk. 



Photo hy V, A. Aluct'oy* ol\ [Hiuyvnnm 


CyPUESS-MOTIIS AT KKST. 

In the month of July they stait weaving their coccMme, in which they remain 
for aeveuteen days. A cuu]tle of weeks after their eggs are hatched, and the young 
cateriiillaiH run up the tree, and feed from the end of August, during autumn, winter, 
and M])ring. 


of the same family, called Yellow 
llNDKiiwiNas, measuring nearly 2 
inches across the wings, and likely to 
be flushed in strawberry-beds or hay- 
fields. They have brown fore wings, 
and bright yellow hind wings, with a 
black border. The Red-underwing 
Moth is about 3 inches in expanse, 
and has greyish-brown fore wings, and 
red hind wings, with a black cen- 
tral band ; it is often seen flying 
about willow'-trees in the afternoon, 
or resting on tree-trunks, when the 
bright-coloured hind wings are quite 
concealed. 

The Looper-moths are those 
produ(ied from caterpillars which have 
only ten legs instead of sixteen, as 
already explained. Most have slender 
bodies of moderate length, and broad 
and rather brightly coloured wings, 
green, russet-brown, yellow, etc. 
Some, measuring about an inch in 
ex])anse, are called Carpet-moths, 
from the zigzag patterns on the fore 
wings, whicdi are generally black and 
white, or brown and white, and 
sometimes green. The Yellow-shell. 
a yellow moth, with some zigzag 
brown and whitish lines across the 
wings, which expand about an inch, 
is common in hedges and bushes. 
The white, black-and-yellow-spotted 
(jooseberry-moth, or Magpie-moth, so 
common in gardens, is also one of the 
Loopers. 

Among the smaller moths are the 
Pearl-moths, with long slender bodies, 
wings longer than broad, and often 
with a pearly lustre, one or two species 
of vrhich are common among nettles. 
We may also mention the Snout-moth, 
a brown slender-bodied moth, with a 
pointed beak jirojecting in front of the 
head, likewise a common insect among 
nettles. The Grass-motiis are small 
moths, with narrow whitish fore wings, 
and broad brownish hind wings, which 
tiiey wrap round their bodies when 
at rest. They are common in every 
field and meadow. The Bell-moths 
have broad truncated fore wings. 
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and rounded hind wings. A species belonging 
to this family, with green fore wings and brown 
hind wings, may be shaken from every oak-tree 
in summer, and at the same time numbers of 
its little green caterpillars will drop themselves 
down, and remain swinging at the end of a 
thread, till they think that the danger is past, 
when they climb up again. 

The Clothes-motuh, familiar to everybody, 
are representatives of an enormous family of 
small moths, comprising nearly two-thirds of 
the British s])ecies, but only a few live in 
houses. Most have narrow wings with long 
fringes, and many feed in tortuous galleries 
which they eat in the substance of leaves. 



Photo Off t'. A. [Smtii'int, 

CVPUESS-MOTHS. 

The iDMide of the i'ocdoiih, Hhowiiig tin* puptv. 


Some are among the smallest moths known. 

The White Plume-moth, which may be noticed floating about in weedy j)hices like a 
piece of thistle-down, is a representative of a small family in which the fore wings are divided 
into three separate feathers, and the hind wings into two. The other s]»eci(‘s are brown, and 
smaller. When at rest, they look like small daddy-long-legs. 

The Twenty-plume Moth is a yellowish-grey species, less than an incli in ex|»anse, often 
to be seen at rest on windows or i)alings. 

It might easily be taken for a small looper- 
moth, but that each wing is split into six 
feathers. 


Silkworms. 

We have now completed a ra])id survey 
of the ])riii(dpal groups of Butterflies and 
Moths, and may fittingly conclude this part 
of our subject by giving a short account of 
the history of Silkworms -insects which far 
surpass all other butterflies and moths in 
their importance to mankind, on account of 
the valuable product which is obUiined from 
their cocoons. The industry has been 
carried on from time immemorial in China; 
and many old Chinese works contain in- 
teresting partiiailars, es])ecially relat ing to 
the rearing of silkworms by the cpieens and 
their ladies, for silk was probably a royal 
monopoly in old times. These Chinese 
records date back to about 2200 R.('.. when 
the silk industry was already flourishing; 
but, according to the usually received tradi- 
tion, silkworms were first reared during the 
reign of the Emperor Ilwang-te (2640 b.c.) 
by his queen. The following extracts from 
the “ Le-he Book of Ceremonies,” written 
between 204 B.C. and 135 R.c., and quoted 
by Horsfield and Moore in their “Catalogue 
of the Lepidoptera of the Jlast India 
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Museum,” may not be 
uninteresting to our 
readers : — 

‘‘In the first 
month of spring orders 
were issued to the 
forester not to cut 
down the inulberry- 
trees ; and when the 
cooing doves were ob- 
served fluttering with 
their wings, and tlie 
crested jays alighting 


nuluh/J. hntMilln,'] 

DEATH’S-HKAI) MOTH. 

Jiciiiiirkiible for tliv KktilMiko iiattein on the back. 


uj)on the imilberry-trees, j)eoiile W’ore to j)rej)are 
the trays and frames for the purijose of rearing 
the silkworms. 

“In the spring season, when the empress and 
her ladies had fasted, they pro(‘eeded to the east, 
and personally engaged in picking the mulberry- 
leaves. On this occasion the married and single 
ladies were forbidden to w’car their ornaments, and 
the usual employments of females were lessened, in 
order to encourage attention to the silkworms. 
When the rearing of the silkworms was completed, 
the cocoons were divided (for reeling) and the silk 
weighed (for weaving), each person being rewarded 




[Beith. 
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n, 

PAY-FLYING MOTH 01-’ 
MADAGASCAIl. 

lleniarkabln for the biilliniiry of 
iu vohairH— gnscii iiiiil black, 
the hind wiiiiiitt brilliaiiL uopiicry 
red towardH the extremity. 

according to her 
labour, in order to 
provide dresses for the 
celestial and ancestorial 
sacriflees. In ail this 
none dared indulge in 
indolence. 

“In the last month 
of summer the order 
was given to the 
female officers to dye 
the silk of various 
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CONVOLVULUS JIAWK-MOTH. 

A grey motli, with pink bandu on the bwly. 
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OttKAT PKAOUCK-MOl ll. 

Itrowii wilh (lale bonici-H. Tho lurtTCHt iiiuth found in Kuropo. 
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rOLYPHEMUS MOTH. 

On leaves of linden-tree, just out of cocoon. A nnti ve of .North America. 
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[Mlljunl-on-St'n. 


A Tur>' (luliuat .0 iiiHect. The wingH aru clcfb aliiitmt. tf» the hiwe into Hoiianite 
fiMithere, two on the fore wingt* and three on the hind win^ii. 




colours, in order to weave chequered sarcenets, 
comprising black and white, black and green, 
green and red, with red-and-wdiite checks — 
all of which was to be done according to 
the ancient rule, w'ithout the least variation ; 
the black, }-ellow, azure, and red tints were 
all to be correct and good, without the least 
fault, in order to provide dresses for the 
celesl ial and ancestorial sacrifices, and 
standards for distinguishing the high and low 
degrees. 

‘•In ancient times the emperor and his 
princes had a i>ublic mulberry garden and 
a silkworm establishment erected near some 
river. On the morning of the first day of 
the third month of s])ring, the sovereign, 
wearing a leather ca]) and a plain garment, 
ascertained by lot the chief of his three 
queens, with tlie most honourable amongst his 
concubines, and caused them to attend to the rearing of the silkworms in the above-named 
establishment. They then brought the eggs of the worms, and washed them in the river 
above alluded to, after which they jiicked the mulberry-leaves in the ])ublic garden, and aired 

and dried them, in order to feed the worms. 

“ When tlie season was over, the royal 
concubines, having completed the business of 
rearing tlie silkworms, brought the cocoons 
to show them to tlie jirince, when he jire- 
sented the cocoons again to his consort, 
whereupon his c'onsort said, ‘This is the 
material of which your highness's robes are 
to be formed.^ Having said which, she 
covered herself with lier robe, and received 
the cocoons. On this occasion the ladies of 
the court were honoured with the iirosent of 
a sheeji. This was the mode in wdiich the 
presentation of the cocoons was anciently 
conducted.” 

In the reign of .lustinian eggs of the 
Chinese mulberry-silkworm were smuggled 
into Europe by two monks, and the culture 
of silk rapidly s^iread through Southern 
Europe, where it has continued to form 
a staple industry ever since. In the Pelo- 
ponnesus especially such large ])lantations of 
mulberry-trees were grown for the purpose 
of rearing silkworms as to give the peninsula 
its modern name of JMorea. Silk is obtained 
in different jiarts of the world from the cocoons 
of various other moths, chiefly belonging tx) 
the group of Emperor-moths ; but these pro. 
ducts are only of local importance, and are not 
likely to compete with the mulberry-silkworm. 


i 

■d 


■ 4 '. ' 



Photo by li\ HavilU-Knitf P.Z.H.I 


[JUilJ'oi'd-on-;S(a, 


INDIAN SWALLOW-TAILED MOTH. 

Resembles the American Luna Moth figured on page 71S, and of an equally 
delicate green. 
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HALF-WINGED INSECTS. OR BUGS AND FROG-HOPPERS. 

BY W. F. KTiniV, F.L.R. 

The order ineluding tlie Bugs and Prog-hop]KTs is divided into two sub-orders. There are 
also one or two small groups, sometimes treated as separate orders, and sometimes regarded 
as aberrant sections of the order, to which we shall allude latiT. 

llie Tri K BiiOs have their fore wrings of a horny texture, but generally overlapping, 
and the extremities form a transparent 
membrane, resembling that of the hind 
wings. They have a long sucking-proboscis 
curved down beneath their bodies, and 
their antennae usually consist of only four 
or five long joints. Most are vegetable- 
feeders, but some species feed on the 
juices of other inserts, while a few attack 
warm-blooded animals, either casually 01 
habitually. 

The first family includes the Shield- 
rugs. These derive their name from the 
unusual develo])ment of a jiart of the 
thorax called the “scutellum.” In most 
insects it is ordy a small jdate of no great 
importance, attached to the end of the 
thorax; but in the Shield-bugs it forms 
a great solid arch, covering tlie wdiole (»f 
the wdngs, and ])rotocting them as the 

wing-cases protect the wings of beetles. There are only a f(»w small sp(‘ci(‘s in England, but- a 
great number of beautiful species inhabit- warm countries, some of a brilliant blue or green 
or yellow, or s])otted. jMany of them are corn])aratively large insects, nearly an inch long, 
and resemble brilliantly coloured beetles, from which, however, they can easily l)(‘ dist inguished 
by the antenme, the proboscis, and the shield, the latter of which is not clividcd down the 
mifldle like the wdng-cases of beetles. 

Next to the Shield-bugs, and 
considered by many tmt-ornologists as 
belonging to the same grouj), are 
the Pentagonal Shield-rikw, so 
called because the scutelluin, though 
much smaller than in the Sliicld- 
bugs, is often half as long as the 
abdomen, and forms a broad triangle, 
sometimes broken at the sides, so 
as to make a five-sided plate, 
lying above the bases of the wings. 

Several green or brown species ol 
this family, about half an inch long, 
are common in England among 
bushes. Many have a very dis- 
agreeable smell, and hence they are ^ 

called Stink-rugs in America. They Photo hffj. ICufeatfUi'in:, 

feed on vegetable juice.s, and also 
frequently on soft-bodied insects. 



LACK-WINO BU(J. 

An clejpmt hUlv insect, injuriuns to iiear-troos. 
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Several species (chiefly foreign) among the Shield-bugs and the present group have a strong 
spine, or else a blunt protuberance, projecting from each shoulder. 

The remaining i»lant-bugs are much more numerous — at least in England— than those 
already mentioned, and form several families, which cannot be noticed in detail. ^Many species 
are rather small and delicate creatures, narrower and softer than the Shield-bugs and Pentagonal 
Shield-bugs, and are adorned with various colours, black and red predominating. Some have 
more transparent wings than the others, such as the beautiful little Lack-winged Bugs, one 
species of which is often very destructive to ]>ear-trees. 

The Beu-kug is a reddish-brown, somewhat oval insect, common in many old houses, 
hiding in cracks and crevices in walls and woodwork, and coming out at night to suck the 
blood of sleepers with its sharp proboscis. There are allied s])ccies, sometimes found in 
hen-houses, pigeon-houses, and jdaces where bats congregate. The bed-bug has only been 
known in England for a few centuries, and though now a great pest in all parts of the world, 
was probably a native of Africa originally. 

The bed-bug, notwithstanding its offensive odour, is preyed U]K)n by several other insects, 
among which are the common c.ockroach and the Masked Bug. The latter is a black-winged 
bug about three-(]nai*ters of an inch long, and remarkable for the liabits of its larva, which 

conceals itself with dust or fluff, so that it may steal upon its 
prey unobserved. The masked bug and its larva feed on soft--bodied 
insects of various kinds, and are more fretjuently found in outhouses 
than in dwelling-rooms. This bug occasionally attacks warm-blooded 
animals ; and a short time ago a great deal of nonsense was jaiblished 
in the newspapers about a mysterious insect-pest in North America, 
called the Kissing-bug, which seems to have been nothing more 
unusual than this insect. There are, however, some much larger species 
belonging to the same family, which are formidable pests in the 
Southern States of Nortli America, Chili, and various ol her countries, 
After these insects come the Watek-hugs, of which there are 
several families, though the number of sjjecies is comparatively 

small. Some are very slender insects, mih long, slender legs, 

and may be seen running on the surface of lunuls in England ; 
w’hile others, which are tro])ical s])ecies, are marine, and are met 
with running on the surface of the water in the open sea. 

The largest members of the grouj) are some of the great 
water-bugs found in Africa, India, and America. Their fore wings are of a light brown, and 
measure from S to 5 inches in expanse. Their legs are short and strong, and the front legs 
are adai)ted for gras]>ing their prey, which consists of insects and small fisiies. There are some 

smaller species in which the female lays her eggs in a cluster on the hack of the male, which 

carries them about till they are hatched. These bugs fly about in the evening, and are 
frequently attracted by electric light. 

In England there are two allied S2)ecies called Watek-hcoupions, from their long front 
legs, which somewhat resemble the nipjjers of a scor^aon. The commonest is a brown insect, 
with the abdomen red beneatli. It is about an inch long, including the breathing-tube, 
which sticks out behind the body like a tail, and is formed of two sci)arable i)arts. It is an 
oval insect, half as broad as long, and is common in stagnant w’ater. The other sj^eeies is twice 
as long, and is much more slender, with longer and more slender legs. It is yolhnvish brown, 
like most of the other water-bugs, and is a sluggish and rather scarce insect, cree2)ing about 
in the mud at the bottom of dee[)er water than that j)referred by the commoner S2)ecies. 

The Wateu-boatmkn are yellowish-brown insects, measuring half an inch in length, with 
smooth bodies, and long, hairy hind legs, with which they row themselves about on the 
water, as if with oars, while floating on their backs. All the larger water-bugs are capable of 
inflicting a severe j)uncture with their sharj) jiroboscis, if handled incautiously. 
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The Frog-hoppers and their allies differ from the Bugs in the fore wings being uniform 
in texture throughout, and not membranous, with the tii)S transparent. Sometimes tlie fore 
wings are of a more or less homy texture, but they are frequently as transparent as the 
hind wings. All the species are plant-feeding insects. 

The first family, the Cicadas, includes a number of large or moderate-sized species, in 
which the males are }>rovided with a large, drum-like apparatus on tlie abdomen, and some of 
which make the loud noise for which they have long been celebrated. There is only one 
comparatively small species in England, which is rare, and almost confined to the New Forest. 

It is black, with transparent wings, about IJ inch in expanse, and has red transverse lines 

on the abdomen. The largest Indian species, however, sometimes expands 8 inches. Cicjidas 

have broad heads, broad short bodies, ending rather abruptly in a ])oint, and their larvje live 

in the ground, where they are sometimes injurious to the roots of trees. The wings are 



l‘Unto bjf J. [Vtilctihoi'/IC. 

INDIAN CANDLE-FLY. 

HtiUi'd to luminous. 

usually, but not always, transparent — a very common Indian and Chinese species, about 
3 inches in expanse, being black, with large yellow spots on the fore wings. In North 
America and Australia cicadas are often miscalled Locusts. 

The Lantern-flies, or Candle-flies, which form the next family, derive tlieir name from 
having been stated to be luminous, a statement which is now considered very doubtful. 
They are insects of (fonsidcrahle size and bright colours, occasionally resembling butterflies 
and moths; the largest species, the Lantehn-fly of South America, sometimes measures as 
much as 5 inches across the wings, which are of a jiale yellowish or greenish tint, with a large 
round spot on the liind wings, formed of black rings or crescents, and enclosing one or two 
large white spots. On the head is an immense hollow, blunt protuberance, marked wit h one 
or two longitudinal red lines. In some species there is a curved horn in front of the liead ; 
in some the horn forms a short cross ; in others it ends in a red knob ; while others are 
destitute of such an appendage. The hind wings are often brightly coloured, red or yellow 
usually predominating. 



Half^winged Insects 

The True Frog-hoppers are small insects about a quarter of 
an inch long, found among grass and bushes. The fore wings are 
of rather a stout consistently and uniform in colour (often yellowish), 
and the hind wings transparent. The larvw are soft grubs, and 
live in the masses of iroth so common iii grass and bushes, w'hich are 
vulgarly known as “cuckoo-spit.” 

Passing over several families of small species, we arrive at two 
which contain many very destructive insects. The Aphides, Plant- 
lick, or feMOTliER-KLiEs are the small green or brown winged or 
wingless insects which frequently cover the shoots of roses and 
other trees and i>lants, and exude a sweet sticky substaiu^e, called 
“honey-dew,” very attractive to ants. One sj)ecies, known as the 
American Blight, is extremely destructive to ai)ple-trees, ])atches 
of a substance resembling white cotton appearing on the bark. 
Under these patches the bark rots from the attacks of the insects, 
the pest being very difficult to eradicate. 

Many of the Ajihides exhibit the curious phenomenon known 
as “alternation of generations.” The first 
brood consists of winged males and females; 
but the eggs which the latter lay ])rodiice 
exclusively wingless females, or rather sexless 
creatures capable of laying eggs, and these 
multiply indefinitely for a time, till perfect 
males and females are again re])rodiic(‘d. In 
some cases the winged forms live on the 
* leaves of trees, and the wingless forms at 

the roots of gr^uss, etc. One of tlie most 
destructive of all these insects is the Vink- 
APlllS, which was })rohahly introduccHl into 
Kurope from Americji, and whicli thri*aten(‘d 
at one time almost to destroy the vine in- 
dustry in France. Wingless sexless forms 
live and miilli])ly at the roots of vim*s ; and 
in summer winged males and females are 
produced, w hich tly up, and lay eggs on the 
leaves; while some of the wingl(‘ss insects 
also quit the ground, and form small galls on the viiu^-lcaves. 
Although very abundant in Arneiicji, the insect is not nearly so 
destructive to the j)Iants which it attacks as in Kuroi)e. 

Some species of Scalk-insects are almost ecpially destructive, 
es2:)ecially to greenhouse j)lants. The male is slender and two- 
winged, but the female is wingless and often legless, and after de- 
2)Ositing her eggs usually dies above them, thus forming a covering 
to 2)rotect them from injury. Cochineal consists of tlie bodies of a 
st^ecies of scale-insect which infests the leaves of a cactus in Mexico. 

The True Lice are found on various species of mammals, 
and imbibe their food through a i)roboscis. The Bird-lick, or 
Bitinu-lice, form a well-defined group by themselves. They are 
sometimes regarded as forming distinct orders of insects ; but 
some authors treat the first group as a degraded family of insects 
allied to the Frog-hoppers, and the second group as an equally 
degraded and aberrant family allied to the Lace-winged Insects. 
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TWO-WINGED INSECTS, OR FLIES. 

BY W. F. KIRBY, r.L.S. 

This order of insects is probably one of the 
most numerous in individuals, though it may be 
that, when we know more of the insect population of 
the world, we shall find that it is outnumbered in 
species by the Beetles or the order to whicli the 
Bees and Ants belong. It differs from all other 
orders in possessing only two wings instead of four, 
which is the usual number in insects. The meta- 
morphoses are com})lete, and the mouth is furnished 
with a prol)oscis for imbibing li(j[uid food. Hind wings* 
are represented in many species by a pair of organs 
called ‘‘i^oisers,” resembling a knob at the eii<l of a 
slick, and other species have two small jidditional 
lobes attached to the wing, called “w’inglcts”; but 
there is no such thing as a really developed hind 
wing in any insect belonging to the group. They 
are always two-winged flies, exce])t in the case of a 
few aberrant species, such as the FJ(‘as, in which no 
w’ings, or only mere rudiments of wings, are to be 
met with. The Gnats, Daddy-long-legs, and House- 
flies are among the commonest representatives of 
this order. 

The first section of the grou]i includes the Gnats and the DADOV-LONa-LEGS, or Ckane- 
FLIES, the members of which may be distinguished by having moderately long antenme, composed 
of more than six joints, and never terminating in a bristle. They are all vegetable-feeders, 
with the exception of the females of gnats and sand-flies, which are furnished with a lancet- 
like arrangement for sucking tlie blood of warm-blooded animals. 

The Gall-flies, Wiieat-midges, etc., have rather long, jointed antennm, wdiich are not 
feathered, though sometimes tufted on the sides, and their maggots ju’oduce small galls on 
various trees and ^dants, or distort and otherwise injure them. They resemble small gnats, 
and there are two particularly destructive S2)ecies which attack corn in England and else- 
where, — the Wheat-midge, an orange-yellow fly with black eyes, which ])roduces litHe yellowish 
or reddish maggots whi(di injure the growring grain in the ear; and the Hessian Fly, which 
is brown, and ]irodiices semi-transj)arent maggots, which afterwards grow darker, and wlien 
full grown become pupae resembling flax-seeds. The maggots attack the 
stalk, feeding on the sa]» till the stalk cracks and bends over. This is an 
infallible sign of their presence, and of the mischief they are doing. 

Among the best-known insects of this group arc the Gnats, or 
Mosquitoes, of which there are many genera and species. There is no 
difference, however, to ])ermit of their being classified in two separate 
poimlar (jategories. In England any of these troublesome insects are 
called Gnats; out of England tliey are termed Mosquitoes, if wo are 
tormented by them, even though they may belong to the same sj^^ecies 
as the English ones — for “mosquito” is merely the Spanish word for 
“gnat” Anglicised. 

Gnats breed in standing water, fresh or otherwise, but seem to prefer 
rain-water, for they are very numerous aljout small i)ools and water-butts. 

Consequently they were formerly far more abundant in England than at 
present, when the fens were still undrained, and when every bouse had 
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its rain-water butt. The females of some si)ocie8 construct 
small rafts of eggs, which float about on the surface of the 
water till liatched, and then prodiuti small maggots with a 
breathing-apparatus at the end of the tail. In this condition 
they swim head-downwtirds, while the more comj)act pupa 
floats head-upwards. They may be ch^stroyed by ])ouring a 
little kerosene into their i)rc*eding-]>lact‘s ; and as this Hiwits 
on the surface of the W’ater, it (joes not. int(‘rfere with the 
use of the water in water-butts, which is usually drawn off 
by a tap below. The niah*s of gnats often have featliered 
antenna^ and long, slendcu’ legs. Tlie females, however, are 
more noctunial in their habits, and come into hons('s in tl^e 
evening, and kce}> ])eople awake by lh(‘ir humming and ]*:iin- 
ful “bites,” or rather ])unctures, which fnM|uenlly cause a 
distressing irritation for a day or two afterwards. W'hat. is worse is that. tli(\v an* now 
known to disseminate various diseases, such as elephantiasis and als(» malarial fever of every 
kind, in this manner— from the com]iaralively mild ague of the English fens (now ni'arly 
extinct) to the terrible malaria of Southern Europe*, India, and Africa, form(‘rly attribut(‘d to 
the unhealthy atmosi)here of marshy countries, or to exposure to the night air in warm 
countries, but now knowm to be caus(*(l by the bit(\s of the gmits, qr mostpiitoes, which brewed 
in swampy ]»laces, and fly about in the evening. Tt is b(‘li(‘V(Hl that only certain sp(*cies of 
gnats convey the germs of these diseases; 
and it has been stated that, though agiu*- 
bearing H])ecies of gnats arc still found in 
England, those which have been examinc'd 
for the pur])ose have been free from th(*st‘ 
germs, and are therefore incapable of ]iropa- 
gating the disease. 

Ill many parts of the wwld gnats an* 
excessively numerons and troublesome at 
certain sea.sons of the year, Ailing the air 
like clouds of dust, so that it is difficult 
to sleep or eat from the annoyance and 
irritation caused by their attacks. This 
will be readily credible to those who have 
ex[>erienced the ])ain which they cause even 
when not very numerous, and hav(* bemi 
kept awake at night by their shrill i»i|)iTig 
as they ap]>roacli. They appear to be 
equally numerous in cold and warm 
countries — Lapland, France, South Kussia, 

Italy, various parts of America, and in lad 
most parts of tlie world being liable to the 
inordinate multiplication of different species. 

Jn England they were formerly so 
abundant in the feiilaiids that mosquito- 
curtains were in use less than a century 
ago, and may be so still. But their numbers 
have so diminished of late years that, when- 
ever gnats are a little more troublesome 
than, usual, it is reported that there has 
been an invasion of mosquitoes. A year or 
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two ago there was a rei)ort that “ mosquitoes ” had been brought to Cromer in some fishing- 
vessel, and tlie newspapers contained paragraphs about “ mosquitoes having caused much 
annoyance in different ])arts of London. But many of the specimens submitted to the inspection 
of entomologists ])roved to be nothing more than the commonest of all the blood-sucking 
gnats, called the PrciNG-ciNAT by Jdnnanis, on account of its shrill note. The note is produced 
by the rapid vibration of the wings, which has been estimated at the rate of 3,000 per 
minute, (inats do not ahvays fly near the ground. Sometimes they have been seen ascending 

from cathedrals and other high buildings in such vast swarms that they resembled clouds of 

smoke, and gave rise to the idea that t he building was actually on fire. 

Eijually troublesome and annoying are the Sand-flies, as they are called in England, or 
the Black-flies, as they are called in America. They are very small flies, short and broad, 
and with broader wings than gnats; and one of them, which actually destroys many mules 
and other domestic animals in the Mississippi Valley, as w’e learn from Professor Comstock, is 
called the BuFFALO-GNAT, from a fancied resemblance of the side-view of the insect to a 
buffalo. Other species are equally destructive to the cattle in the Banat of Hungary. It is 
a curious circumstance that, in the case of nearly all two-winged flies which attack men and 
animals, it is usually only the females which suck blood, the males frequenting flowers and 

being ])erfectly harmless. 

Kespecting mosquitoes in South 

America, Mr. II. W. Bates writes, in 

his work “The Naturalist on the 
Amazons,’* wdien 2 )assing a night in a 
boat about twenty-five miles from the 
town of Villa Nova; “At night it 
w'as quite impossible to sleeji for mos- 
quitoes ; they fell u])on us by myriads, 
and without much pi])ing came straight 
at our faces as thick as rain-drops in 
a shower. The men crowded into the 
cabins, and tlien tried to ex])el the 
pests liy the smoke from burnt rags; 
but it w^as of little avail, although 
we were half suffocated during the operation.” But the sand-flies, encountered a little higher 
up the river, were much worse: “We made acquaintance on this coast with a new inse(!t-pest, 
the Piiim, a minute fly, Iwo-thirds of a line in length, which here commences its reign, and 
continues henceforward as a terrilde scourge along the u])])er river, or Solimoens, to tlie end 
of the navigation on the Amazons. It comes forth only by day, relieving the mostpiito at 
sunrise with the greatest 2 )un<.*tuality, and occurs only near the muddy shores of the stream, 
not one ever being found in the shade of the forest. In jdaces where it is abundant, it 
accom])anies canoes in such dense swarms as to resemble thin clouds of smoke. It made it.s 
a]>])earance in this way the first day after we crossed the river. Before I was aware of the 
])rcscnce of flies, I felt a slight itching on my neck, wrist, and ankles, and, on looking for 
the cause, saw a number of tiny objects, having a disgusting resemblance to li(fe, adhering to the 
skin. This was my first introduction to the much-talked-of Pium. On close examination, they 
are seen to be small two-winged insects, w’ith dark-coloured body and i)ale legs and wings, the 
latter closed lengthwise over the back. They alight imperceiitibly, and, squatting close, fall 
at once to work, stretching forw^ard their tiny front legs, which are in constant motion, and 
seem to act as feelers, and then ajqdying their short., broad snouts to the skin. Their 
abdomens soon become distended and red with blood, and then, their thirst satisfied, they soon 
move off*, sometimes so stu 2 )efied with their potations that they can scarcely fly. No pain is 
felt whilst they are at work, but they each leave a small circular raised spot on the skin, and 
a disagreeable irritation. The latter may be avoided in great measure by pressing out the 
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blood which remains in the spot; but this is a trouble- 
some task w'hen one has several hundred punctures in 
the course of a day {like Prince Siror, in one of Hulwer 
Lytton’s stories, who fell “pierced by five Imndreil 
si)ears'']. 1 took the trouble to dissect specimens, to 
ascertain the way in which the little pests o])erate. The 
mouth consists of a pair of thick fleshy lips, ami two 
triangular horny lancet s, answering to the n]>per li]) and 
tongue of other insects. This is a|)]»lie(l closely to the 
skin, a puncture is made with the lancets, and tlie hlood 
then sucked through between these into the msoidiagus, 
the circular spot which results coinciding with the 
sha])e of the lips. In the course of a few days the red sjiots dry up, and tlie skin in time 
becomes blackened w’ith the endless number of discoloured ])unctures that are crowded together. 
The irritation they produce is more acutely felt by some ])ersons than otluTs. I once travelled 
with a middle-aged Portuguese wlio was laid up for throe we(‘ks from the attacks of Ihiim, his 
legs being swelled to an enormous size, aTid the punctures aggravated int(» spnMiding sores.” 

However, the traveller in Amazonia has one consolation : tlu^ great rivc*rs which traverse 
the forests are of three difierent colours; and the black-water rivms — so called from the dark 
colour of the water, owing ai)])arently to the amount of vt‘g(‘tahle mattin* wliich they hold in 
solution — arc never infested with mostjuitoes. Probably the charactt‘r of the watiT rcnd(‘rs it 
unsuitable to tliem for breeding purposes. 

The Crane-flies, or l)Ani)Y-L()N(j-LE(jis, are also very injurious insects, but in a diifi'rent 
manner, for their subterranean maggots feed on and d(‘stroy the roots of grass in th<» same 
way as the grubs of the Cockchaf(‘rs. They arc insects of considerable size, with slender bodies, 
terminating in a short, horny point (tlie ovipositor) in the fennile, and with long, slender legs, 
which are liable to break off at the least touch. The commonest sj)eci(‘s has a grey boily and 
transparent wdngs; but there is a larger one w’ith the wings ]>r(‘ttily vari(*gat(*d with brown, 
and a smaller one in which there are yellow markings towards the (»nd of the body. 

The more typical Fi.ies have usually shorter and broader wings, and thicker, shorter, and 
more hairy legs, than those just mentioned; and the anteiiin*n have* usually only three or four 
joints, and are often furnished with a long, slender bristle at or before the <uid of th(‘ last joint. 

As in the case of the (inats and Crane-flies, so as regards f he more typical Flies, we have 
only s])ace to notice a few of the more important families. 

Some of the Gad-flies are no larger than hoiist»-flies, but others are as large as wasps or 
larger, with broader wdiigs, and of a black, grey, or yellowish colour ; t h(*y frccpuMit fitdds, and 
settle on cattle, or on our clothes or hands. Some have transparent and others dark-col oiin‘d 
wings, but they are all capable of inflicting a severe punct ure, oft cm siiflicient tc> draw blood, 
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The jircttiest of the gad-flies are the Golden-KYED Fliks. 
They are black, with the ahdomc‘n more or less marked with 
yellow ; and black, or black and transjMinuit, wings. The eyes 
are of a beautiful golden green, dotted and lined with purple. 
They are moderately stout insects, about the third of an inch 
long, and are not nncominon. Another insect., known as tlie 
pLOOD-siTKiNa Pain-fly, has a rather long and slender body 
for a gad-fly, and is nearly half an inch long. It is of a 
lighter or darker grey, with reddish markings on the sides of 
the abdomen in the male. The wings are greyish brown with 
whitish dots, and a white mark towards the tip. Both these 
flies are very troublesome, the latter chiefly on the edges of 
woods or near water, especially in rainy weather. 
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The Robber-flies are large flies, with long, tapering bodies, of a black or partly yellow 
colour, and feed on smaller flies and other insects of different kinds. Tliey have very thick, 
hairy legs, and a strong proboscis. A handsome Australian Hi)ecies, allied to these, but with a 
broader body, is rei)rcsented in the Coloured Plate. 

The Hornet Robber-fly, represented on jjage 731, is one of the most consj)icuous of 
the British species. Among other places, it may be seen flying over the short grass at the 
top of the cliffs between Brighton and Rottingdean. They are very jiredaceous, and are 
probably rather beneficial than otherwise, by contributing to keep down injurious insects. 
But in North America there is a species called the Bee-killer, which is an extremely 
destructive insect, taking u]) its station in front of a hive, and killing large numbers of bees 
as they fly backwards and forwards from the hive. 

The IIovER-FLiES are brightly coloured, rather smooth flics, and are familiar objects in 
gardens, and in open places in woods. They have the habit of hovering motionless in the 
air, and then darting oft* suddenly. Some of the larger si)ecies proceed from curious maggots, 
with long tails, which have been compared to the tail of a rat. These live in putrid water; 
and as the flies have a slight resemblance to bees, the fact is believed to have given rise to 

the old fable that bees are generated from the rotting carcases of oxen or other large animals. 

The Bot-flies are remarkable for being parasitic on warm-blooded animals, their maggots 
living in tumours on the skin of oxen, known as "'■warbles,” or in the stomach and intestines 

of horses, or in the nostrils and other cavities in the heads of 
shoe]) or deer. 

The House-flies and their allies form a very large grou]), 
divided into many families. The true house-fly is an autumn 
insect ; but there are other flies which resemble it which live 
in houses at difierent times of the year. Most of them are 
harmless, although there is one s])ecies, very like a house-fly, 
which comes into houses in rainy weather, and inflicts a 

puncture like a gad-fly. This is the meaning of the popular 

saying that “the flies bite in rainy weather.*’ 

Although house-flies do not bite, yet they are sometimes 
exceedingly troublesome when they are in unusual numbers; 
and as they settle everywhere, they may convey infection mechanically, though not as the 
principal agents in the dissemination of definite diseases, like the moscjuitocs. Thus, in Egypt, 
they are said frequently to convey ophthalmia, a very prevalent disease in that country. 

The very first i)a})er published in the “Transactions of the present Entomological Society 
of Ijondon ” (for the existing Society had several short-lived predecessors) was a ])aper read by 
William Sj^ence Jit the meeting on April 7, 1834, about a year after the Society had been 
definitely founded, entitled “Observations on a Mode practised in Italy of excluding the 
Common House-fly from Aiiartment^s.” This desirable result, is attained sirnjdy by stretching 
a net of white or coloured thread, with meshes of an inch or more in diameter, across an 
open window, which the flies will not venture to pass, if the room is lighted from one side 
only — “for if there be a thorough light either from an opposite or side window, the flies pass 
through the net without scruple.” Mr. Si)ence’s son also referred to a passage in Herodotus 
where he says that Egyptian fishermen in his time defended themselves from the gnats by 
covering their beds with the nets which they had used in the day for fishing, and through 
which these insects, though they bit through linen or woollen, did not even attempt to bite. , 
The matter seems tu have been overlooked in recent years, though it is evidently well worthy 
of consideration when flies or gnats are troublesome. 

There is a conspicuous insect allied to the house-flies, but a little larger, measuring about 
half an inch in length. It is called the Noon-day Fly, and is often seen in considerable 
numbers, in the hottest part of tiie day, flying round and settling on the trunks and leaves 
of trees ; it also settles on cow-dung. It is a shining black fly, with the sides and under surface 



Pholo ht/ lf\ /', Ihnnlo, KX.ii., Hqf* nt’n 
BLBIMIOTTI.E FEV, Oil BLOW-FLY. 
Thin i>h<)tiijrrni»h shows the winps ex]Kiniled. 



Two'wingcd Insects 


% \\ 


735 

of the head golden yellow in the male; the wing* are transparent, slighUy tinged with pale 
brown, and bright rusty yellow towards the liase. » fa J- t. “ pwe 

I^BTfSE-KLY is Hot Very unlike a hous<-fly, and is one of the worst iiests to 

ly die after a longer or shorter jienod of suffering, though wild animals and sucking 
caves are not affected by it. It used to be supisised that the fly itself infused some deadly 
d,s imnctme; hut later experiments have le<l naturalists to the conclusion that 
the fly IS not itself lansonous, but that it forms the channel of communication of some fatal 
disease, just as some sjiecies of mosquitoes convey tlie infection of malaria 

The Blow-kuks, or Buie-i.o™, of which there are several sj.eeies closely allied to each 
other, are common in houses ; and a smaller brilliant green fly, called the Gheen-bottle Fly, 

it ir'Zrt Z " r“‘'”d Uieat, when 

it IS Sdid to be “ll)r-blown.” They will also lay t lieir e^gs 

in open sores ; and in former days the sufferings of the 

wounded after a battle were oftoii fright fully aggravated by 

this cause ; and at the ]»resent day farmers would freijiiontly 

losse sheep through their attafjks, if they w(M*e not carefully . 

tended in hot weatlier. 

Aarious sjieeies of flies in Eastern Kuroiie, the Southern 
States of America, .Jamaica, etc., habitually lay their eggs in 
the mouths or nostrils of men and animals, and the resulting 
maggots cause dreadful suffering and often death. In India, 
and especially in the Eastern Archipelago, there are some 
brilliantly eoloured, smooth, metallic blue and green fli(ss as 
big as humble-bees. Tliere is also a family of flies allied to 
the house-fly, which have very bristly bodies, and are ])arasitic 
on (!ater pi liars, like ichneumon-flies. 

There are other flies which easily 
attract attention, such as the yellow 
hairy fly found about cow-dung, and 
some rather small species with 
prettily variegated wings, which feed 
on flowers or fruit. The cheese- 
hopj)ers are also tlie maggots of a 
small black fly. 

Besides these, there arc some 
aberrant 2)arasitic families of fli(*s 
with long, hairy legs, and only one 
or two joints to the antennae. These 
are the Fouest-flies and Biud-fi.iks, 
which attack horses and birds; and 
also some wingless insects, such ns 
the so-called Sheep-tick (easily dis- 
tinguished from a true tick by 
possessing only six legs), the 
Bee-parasiteh, and the spidcr-like Bat- parasites. This parasitic group is also remarkable for 
depositing full-grown larvas or j)up{fi instead of eggs. 

The Fleas are a small groui) of small wingless insects, with such ])owerH of leajiing that 
it has been said that if a man was as agile as a flea he could jump over the dome of 
St. Paurs. The larvaj of fleas are small, worm-like creatures, with bristles, but without legs; 
they probably live on any sort of animal or vegetable refuse. They subsecjuently change to jiupaj 
in small cocoons, and emerge as perfect fleas, which live by sucking the blood of warm-blooded 
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sinimals ; or, when that fails them, they may 
attack caterpillars, or other small soft^bodied 
creatures. Tliough not very particular about 
their food, different s])ecies are more or less 
att-ji(‘hed to different animals ; and while in 
Eurojie the most troublesome species is tlie one 
considered to be most particularly attached to 
man, the species most troublesome in North 
America is knowm in Europe as the l)0(i-FLEA, 
They are all very similar in habits and appear- 
ance. Fleas are not only annoying, but, in con- 
junction with rats, are believed to be among the 
])rinciijal agents in the spread of the jdague. There 
is another insect called the JigciKr, or Sand-flea, 
common in most of the warmer parts of America, 
and which has more recently been introduced 
into Africa. The female burrows into the feet of men or animals, where her body swells up 
with eggs to the size of a pea; and serious and sometimes fiital ulcers are the ordinary result, 
unless the insect is carefully extracted at an early stage of the attack. 

Us^:s OF Fijes. 

It must not be supposed from the foregoing observations that flies are simply and solely 
pests to man and beast, without any redeeming qualities. Their services are less re(piir(‘d in 
cold and settled countries, but in warm climates their value as scavengers can hardly be 
over-estiiaated. As regards the removal of carrion alone, Linna‘us declared that the })r(>geny 
of only three blow-llies would devour the carcase of a dead horse as cjuickly as a lion - a 
statement which, even if slightly exaggerated, conveys a vivid idea of their voracity and the 
rate at which they increase. 

holies are also useful in keeping down the multitudes of destructive insects. Numbers of 
cater])illars fall victims to the bristly flies allnde<l to on the last 2 )age ; and the Bee-flies, which 
form a family jdaced next to the Gad-flics, render far greater service in destroying locusts. 
They much resemble small humhle-lioes, being very mucdi the same shape, and they are 
clothed with yellow down in the British s])ecies, and the transparent wings are conspicuously 

marked with black hands (as in the photograph above), or with brown shading and spots. 

The insects have a very rapid flight, and use tlieir long proboscis to suck the honey of 
flowers ; but their grubs are parasitic — at least in some instances — on wild bees ; and it is 
probable that their resemblance to bees has some reference to this mode of life. But in 
Cyprus, Algeria, North America, et(;., the larvie of allied species feed inside the egg-cases 
of locusts, sometimes destroying as large a proiKwtion as four-fifths of the whole brood. 

Locusts have many enemies, but it will easily be seen that the attacks of foes like these 

must reduce their numbers considerablj’, notwithstanding the sw’arms which frequently survive, 
and which are liable t.o the attacks of other enemies, such as robber-flies, locust-birds, etc., 
after they have actually arrived at maturity. 

Nor must we omit to notice the use of flies as articles of food for man or useful 
animals. Many persons are very fond of cheese-hoppers, which are really the maggots of a 
small fly ; and we read in Kirby’s “ Textbook of Enb>mology,” jmge 92 : “ The Rev. A. E. ' 
Eaton informs me that he believes that two species of EphemeridoB (May-flies) form a portion 
of the so-called ‘ Kungu Cake,’ manufactured by the natives of South Africa of gnats, and 
probably any other insects which can be obtained in sufficient abundance.'* ‘‘Gentles,” which 
are the maggots of flies, are used by anglers for ground-bait. 
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AS OCTOIM S CKOriCIFTNfJ IS A llOCK-rOOL. 

Green Bh(ire*cralw cunatitnte the chief food of tiie 
octuvus. 





Photo Off IV. {Saville-Keat, F.Z.S, Miljord-un-Sca. 

AS OCTOPUS ON ITS BACK AT HAY, LEFT 
HIGH AND DUY BY THE IIKTREATING TIDE. 

In thin attitude the octoiius can tiMs ita many* 
enckered tentacles and its formidable lairrot-likebeiik 
Aa defensive wcaiious. 


Molliisoilii (iroii)) or Siib-kiiisrdoiH ropivsents one, 
JL il’iiol tho most import jiiil, of 1 ho hivortolmito sections 
of living aiiinnils wit h ri^liition holli to its numbers 
inul varii‘ty and in its comimM'iMal and oconomio utility 
to mankind. In its ranks are included all tlios(‘ animals 
gonerally known as Slu^ll-tisli, and familiar to t-hi' non- 
scientitic in the shape of Oysters, Mussels, Whelk.s, IVri- 
winkl(‘s, and the innumerable vari(*ti(\s of gorg(‘ous or 
d(‘licately tinted shells of tropical seas. 

Collectively, Molluscs differ from all such invert(‘brafe 
groups as Insects, Crustaceans, and Worms in that they 
]»ossess n(‘ither jointi‘d limbs nor jointed bodies, tludr 
body-substance being enclos(‘d by a mor(‘ or l(‘ss distinct, 
muscular sac, or int(‘gument, t(‘chnically known a.s tin* 
“mantle.” .Molbisi's ])ossess no internal skeleton; but for 
the protection of their soft and otherwise defen(;eh‘ss 
bodies the mantle is among the gr(*at majority of sp(*ci(^s 
endow(‘d with th(» jin.perty of seci'eting a more or less 
indurated calcan^ous shell, within which, wht*n danger 
threatens, the creature can mitirely withdraw. Jn somc^ 
>[iecies the shell secretcxl is r(‘latively small, and serves 
only as a ])rotective shiidd to esjiecially vital areas; whih* 
in a third very considerable assemblag(‘ a slndi is altogether 
ab.sent. The minute yet tt‘chnically rc ‘cognisable structural 
differences between the shells of even the most closel}^ 
Hlli(‘d specific forms, and the wider and distinctly evident 
di\ ergtuices that separate th(^ more nunotely connect(‘d 
varieties, furnish the basis for their classification and 
noniiMiclat lire by the systematic conchologist. Molluscan 
shells, being so extensively preserved in the fossil state, 
furnish the geologist, with invaluable data for his deter- 
mination of the age and respective relat.ionshij) of the 
fossil-bearing strata of the earth’s crust. 

Having no jointed limbs, molluscs are dependent upon 
some otlier mechanical adajitation for their powers of loco- 
motion. This, in the majority of 8])ecie.s, is represented by 
a modification of the lower surface of the animars body, 
7»7 93 
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winch is so richly supplied with muscnhir 
tissues ns to constitute an eflectivo crco[)ing- 
base. As a locomotive organ tliis muscular 
area is usually known as the ‘'foot.” 

Of living molluscs some 50,000 distinct 
species have been recorded. The great 
majority of these organisms are, as is well 
known, marine. A Y(*rv consid(*rable number, 
however, are inhabitants of fn'sh- water ; while 
a yet smaller pro|)ortion, like the Slugs and 
Snails and t heir allies, are esiiecially adapted 
for a terrestrial existence. Excepting two 
relatively small and inconsjncuous groui)s, the 
great natural division or sub-kingdom of 
Molluscs is sej)arate(l by systematic zcxdogists 
into three main sections or classes. The 
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jinrticular modification of the locomotive 
organ, or foot, serv(‘s, on tin* om* hand, to 
readily distinguish tli(‘ fii*st or most highly 
organised grou]> from the second or central 
class; while the thinl or lowest om* is as 
clearly sejiarated from t he second and first by 
the charact(T of the shell. The first and most 
liighly developed section includes such speci(‘s 
as tlie Octopus, tlie Cuttle-tish, the Sejuid, 
and the several vari(‘ti(»s of Nautilusc^s ; to 
the second or central group are reh^rred 
all the murine and tencstrial Slugs and 
Snails with their innumerable modifications^ 
while the third and lowest group c()m[)risos 
all the doubl(*-slielled or bivalve forms, such 
as Oysters and JMussels. 

In the Octopus and its allies the cre(*ping- 
base, or foot, is ])Tolonged round its margin 
into eight or more arm-like extensions. The 
anterior of these in the earlier jihases of their 
development grow round and enclose* the 
mouth, whicli con-seepiently ojieiis upon the 
(•(‘litre of the hx'omotive surface*. The arms 
of the octo]»us and other forms are in most 
instances provided throughout their lengtli 
with com])lex sucking-disks, whcr(*with their 
owners can seize and retain their prey or 
walk with ease and celerity over t he smoothest 
Iierpcndicular or overhanging rock-surfaces. 
The octo])US, as the type of its class, possesses 
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vet finotlier most effective locomotive or^an. This is the so-called funnel, or si}>hiiiicle, a 
Tueinbranous tube connected with the capacious gill-cavity whicli is formed by a folding of the 
mantle on the und<‘r-surfacc. When at rest or moving leisurely, the water taken in through the 
])ocket-like entrance to this cavity is discharged through th<‘ funnel without any particular 
effort. The animal can, however, at will leave go its attachment to the rocks, and in-op<‘l 
itself swiftly through water by succ(*ssive forcible (*x[»ulsions of the water through the funnel. 
By directing the apertun^ of the funnel to the right or hdt, the creature can also direct its 
course in whatev'er direction it dc'sires. When thus swimming, its translation is necessarily 
backwards. Another notable feature of the octo]>us is tlie ‘Mnk-bag,” a huge gland strreting 
an inky-black fluid, which, as ])rodue(‘d by the common cuttle-fish, constitut(*s the sejna of 
commerce. The contents of the ink-bag are dischargcMl through the funiu*! at the* will of the 
animal; as soon as the ink is brought into contact with the watt*r, it becoim*s distribut<*d 
tlirough it in the form of a thick cloud, under cover of which the mollusc mak(*s good its 
<‘scap(^ from any attacking em‘my. 

The octojais in British seas by no means attains to its maximutn growth. Examples with 
arms from 2 to 21 feet in h‘ngth are accounted large specimens. In jMediterraneaii waters, 
however, th(*s(* dimensions are much exceed<‘d, individuals with arms o fe(*t long, which art* 
ca]»able of covtTing a circular area Jio less than 10 feet, in (liam(*ter with th(‘ir fully exteiidiMl 
a])pendages, bt'ing fr(*(|Uently recorded. In the West Indi(‘s, on the North-W(*st. Am(‘ricaii coast, 
and also in (!hine.se seas, similar, if not larger dimensions iin* attained by these cnsitures. 
That th(*st* monster octopods, or “ d(*vil-tish,*' as they an* sonn‘tim(*s (lesignat(*d, prove a sourct* 
of danger to human life has been abundantly demon st rat i*d. Burking, as is tlieir custmn, 
among rock-crevices, they seizt* hold of any moving (»bjt»ct which approa.ch<*s within reach of their 
<‘Xt(‘nd(*(l arms. Bathers in this mann(‘r have b<*en seized and drown(*d, it b(‘ing impossible for 
(*ven the strongest swimnicT to fn‘e hims<»lf from the clutch(‘s of om* of tlH*s(* animals, which, 
while retaining a firm liold on the rocks with a ])orlion of its hundred-sucken'd arms, has 
entwined the others around its victim. 

The natural food of tlit* octo|)us are crabs, lobsters, and tlu‘ir like; and in ]»lacc‘s like* 
the riiannel Islands, whin-e the tiih* r<*tin‘s very 
low, l(‘aving tin* rock-fissures iidiabited by the 
molluscs more or less exposed, th(*ir presmice may 
be often foretold by the accumulation of em]>ty, 
brok<‘n-up crab-shells around the entrances to their 
retreats. In common with otln*r mejnbers of its 
tribe, the octopus is furnisln‘d with a strong, horny, 
parrot -like beak, w’lien'with it. can with ease bn*ak 
through the shells of its acciistoin<*d f<K>d. The 
year 1900 was remarkable for the extraordinary 
abundance of the octopus on the English south 
coast, the result of their collective depredations 
very seriously alfccting the local cral) and lobster 
fishf*ries. The ]»ots laid down over-niglit, in place 
of yielding the following morning t heir cusiomarv 
quota of marketable crustac(*ans, W(*re mon- often 
than otherwise found to contain nothing but. 
broken-up shells and a loathsome “devil-fish.” 

The Sqiuds and CrrrLK-FisiiK.s, with their 
large lustrous eyes, are. osp(*cially adapted for an 
o]>en sea life, and for this purpose are furnished 
witli latf*ral fin-like membranous expansions. A 
more important structural distinction is their 
possession of two supplementary a])pendages, which. 



Photo hi/ IT. /SavillC'Kent, F.Z.S."] ^^flf/ord•on‘iSea, 

siiKi.L or Tin: ckaiilv nautilus. 

The inner lining uf lliiH Mhcll in brilli.'intly iriduHcent,. 
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usually retracte<l within siiecial pouches when 
not. in use, can he shot out to a length at 
least twice tliat of the eight ordinary arms. 
Both the cuttle-fisU and the stpiid, or cala- 
mary, are also the ])ossessors of an internal 
calcareous or horny shell which underlies 
and strengthens the upper-surface. The 

cuttle-bone used as a dentifrice and ink- 
eraser is t he jiroduct of tlie first -named 
mollusc. The Ten-armed group, as it is 
named, with reference to the tw’o sup]ile- 
mentary arms, ten in all, possessed by its 
members, is notable for including sj)ecies 
whose dimensions not only exceed those of 
any other invertebrate tyi)e, but whose fully 
extended lengtli rivals that of the hurgest 
vertebrates, (iiant squids, or calamaries, have 
b(‘en taken off the coast, of ^Newfoundland, 
yielding, with their tentacular arms extended, 
a linear measurement of over 50 fi^et, asso- 
ciated with an estimated \v(‘ighi of as nnieh 
as 1,000 Ihs. Tliere can be no doubt that 
these giant squids have in many instance's 
furnished the basis of the oft-recurrent sea-serpent stories, more es])oeially on those occasions 
where the supposed marine reptile and a whale have been re2)orted as seen ('iigaged in coiiibat. 
As a matter of fact the sjierm-whales habitually feed on deejnsea squids, and have been 
known, wlien mortally wounded, to vomit forth detached portions of these gigantic molluscs. 
The long tentacular arms of one of these monsters, thrown around tlie whale with which it 
had entered u^Km a death-struggle, might at a little distance be easily mistaken fi)r some 
huge snake-like organism. 

The various siieeh's of Nahtiuts, including the so-called “ Paper and “ P(*arly ’* species, 
belong likewise to this group of .Molluscs. In the fonner case, li()wev('r, it is only the finnale 
animal which secretes a shell, and this is used as a (*radle wherein she de 2 )osits her eggs and 
rears her young. The ja-etty romance of the Pai’EK-NAUTILUS, or AluiONAirr, as it is technically 
termed, floating on the sun-lit waves w-ith spreading sails and an even ki'el, has unfortunately 
been entirely dissipated by the i)enetrating search-light of iriodern science. The animal only 
floats on the surface wh(*ij ill, or when torn from its customary ^^i^-^^twro-flelds by abnormal 
storms, otherwise it er<^C 2 )s about the .sea- hot tom, or disports itself in the sub-marine grottoes 
like an ordinary octopus, with which, in ])oint of fact, the shell-less male agrees in all essential 
details. The shell-cradle of tlie ])aper-nautilus is not vitally connected with the body of the 
animal, as is that of the jiearly sjieeies and all ordinary shell-fish. It is freely detachable 
from tlie body, and during life is grasjied and held closely to it by the exjianded extremities 
of the two lateral tentacles by which the delicate shell is mainly secreted. 

The next group comiirises the great bulk of Sirniile-shclled Molluscs, of which it is 
im^iossible in these jiages to give more than a brief enumeration of some of the most 
jirornineiit . The TiUng-breathing section, which is usually awarded the first idace on the list, 
includes the familiar (lAKDEN-SNAiLS, the Shell-lk.s.s Hi.ugh, the Fkehh-w'atek Snails which come 
lo the surface to breatlie, and many distinct terrestrial s]iecies. The largest living re])reseiitative 
of this groiq) is the huge Lanivsnail of tropical West Africa, sometimes known as the Agate- 
snail, the shell of which is not infrequently as much as 7^ inches long. 

The Naked-gillei) Ska-slugs constitute a second clearly defined grouj). All the siiecies 
are essentially marine, and most abundant among seaweeds and coral-growths, over tw’enty 
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SllKLL OK TUB AltCIONAUT, Oil rAPBll-NArTlLTTH. 

The fciuaU‘ nnimul only i)OBfu»use8 a shell, aiul usas it as a uradlo for her 
cgffs and young. 
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LIMPKTfcS, WHELKS, AND BARNACLES. 
Ou the rocka at llfrucoinbe when the tide wan hiw. 




Photon by IK. SavilU-Kmtt F,Z,S.] 

GREAT CLAM-SHELL ON CORAL-REEF. 

The HOft parts have been removed to show the sloe of the shell and the 
pure whiteness of the interior. 



[Jlf(7/o}‘(Lon-<Sea. 

SIlKLl^ BEACH, ABROLHOS ISLANDS. 
Coniitospd of iridoHcnnt to]>'Sliells. 





[il/{{/'ord*on>Nea. 


GIANT CLAM-SHELLS ON THE GREAT BARRIER REEF, 
AS EXPOSED AT EXTREME LOW TIDE. 

Tbe shell in the foreground Is 4 feet in diameter. 
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sj)ecios occurring in British seas. Tliey are notable for the slng-like form of tlicir body, which 
is usually siiiiplemented by the outgrowth from it of complex, variously modified gill-filaments. 
In some species these external gills take the form oF symmetrical flower-like tufls at the 
posterior end of the back, while in others simple or variously branched gills may be develoj)ed 
on the upjier-surface. The colours of many of these sea-slugs are more brilliant than thos<» 
of any otlu'r molluscs, this being es[>ccially the case with the tropical coral-r(*ef-fre(]uenting 
species. Bright scarlet, yellows, and blues, sei^irately or variously combined, are among the 
dominant tints. iMany of these tro])ical species are also of considerable size. One particular 
kind, having a flower-like dorsal gill-tuft, observed by the writer on the West Australian 
reefs, was over 10 inches long and 8 inches Imiad. Its gcmeral ground-colour was intense 
vermilion, relieved, liowever, b}' a frilled border nearly an inch in width of the ])urest white, 
with radiating streaks of scarlet. It is an interesting circumstance that these naked-gilled 



rhuUihif M'. SavilU-Kiiit, Jh'.Z.S.] [Milfoi'tf-on-Sea. 

HlOllLY aiAONiriEII T0N(JI:E of a SKA-SNAII.. 

Witli this Btnivtiii’e itH lAviicr lioren nr fllun ii hole tlironjfli 11 k* sliellrt 
of other inulliiiit'M U]iori which it iirr^'e. 


molluscs, shell-less so far as their adult lihases 
are eouccnied, ejnerge from the egg with a 
perfeetly forincMl, but neeessjirily very minute, 
transparent shell, resembling that of a garden- 
snail. It is consetpiently inferred that the grou]> 
has been derivc*d from some permanently shell- 
bearing form. 

Tlie (binb-gilled section embraces the great, 
maj(»rity of the marine molluscs having a singli‘ 
more or less convoluted or spirally twisted shell. 
They take their name from the circiiinst{in(*(* 
that the gills have a comiiactly disposed comh- 
liko contour. This gill-tuft is siluat(*d iu au 
excavated cliambcT inside the shell, immcMliately 
over the neck. Tlie (Common Wiiklk, the 
Bkijcan's-fdot Sukll, and the Winklk are a 
few tyj deal British marine representatives of this 
grou]>, which, liowever, attains to tJic zenith of 
its development in the size, varitdy of form, and 
ornate coloration of its shells in trojdcal seas. 
The iiit(‘r-t Topical coral-reeds in ]»arlicular yi(‘lil 
a most abundant harvest in this direction. Tlie 
shells in common use obtained from such a 
source include the ]K)iid(‘rous Hklmet-siiells, or 
(k)Nnis, emjiloyed for tlu^ manufacture of cameos ; 
the (iiANT Whelks and Tjuimi’ET-shells, often 
over 18 inches long, used as sigiial-honis through- 


«»ut Bolyncsia and on the tropical Australian 
coast; and the cajuicious Melon-shells, made to do duty for boat -haling and as water-vessels 
and geiu*ral domestic receptacles throughout the same tropical area. To this list may be added 
th(‘ llAnr-siiELLS, VoLrTEs, Cones, Mitres, Olivrs, Thorny WooncorKs, and a host of otlitu-s 


prized hy the conchohigist. To this s(»ction must, also he nderred the innumerable sjiecies oF 


Cowries, of which the large, boldly mottled “Tkier” and “Banthkr” sp(‘cies are w’ell known. 
The comiiaratively small, yellowisli, tliickly built, iiorcelain-like shell of the “ Moxey-cow’rik 
constitutes, as is well known, the curnuit coin throughout extensive areas of Africa and India. 
It is recordi‘d that as large* a quantity as sixty tons of these small sliells, originally collected 
from tropical seas, have bemi sliij)ped from one British port alone to the African coast for 
commercial use within a single year. One very diminntive cowrie, 2 )ale laiik in colour, with a 
delicately streaked surface, is indigenous to British waters. 

The third large group of Molluscs which demands attention is that of the liivalves, ox 
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A SCOKIMON-KlfKMi. 

Clopoly ullied to the “ Pelican'H l*'oot|" ftiund on the Ihitieh coiutt. 


Lcaf-gilled group. Thongli not so iiuiiiorous 
in species as tlie last, it outrivals it in the 
enormous abinidance in which tlie imlividiials 
of many varieties are i)ro(lace(l. Oy.stkks, 

Mussels, Coc:kles, Sc'allops, and other 
allied forms occur in clos(‘ly associate* I 
colonies, constituting natural “beds” or 
“banks,” which may be of vast extent, ami. 
in at any rate the case of oysters, several 
feet in thickness. From a commercial and 
economic standp(»int tliis group is un- 
doubtedly of the highest importance to the 
liuman race. Not only do its members, as 
instanced by the foregoing forms, contribute 
largely to the world’s commissariat, they also 
yield the much-prized material known as “ mother-of-pearl ” and the ]mrest and most jesthetically 
beautiful gems — orient pc^arls. Pearls and mother-of-])oarl an* the ju-oducts of two grou])s 
of shell-fish, resp(*ctively known as 1*kakl-oystkhs mid Peakl-mtssels. There an* a consider- 
able numluT of species, mainly d(‘uiz(*ns of tropical seas, which, like ordinary oysters and 
mussels, occur naturally in hanks and lu'ds of vast extent. Jn soim* s[>eci<‘s. such as tlie (’kvlon 
Pkarl-oysteh, the shell is small, and the mot.her-of-p(‘arl substance, or “nacre,” as it is technically 
termed, so thin as to he of relatively little value. Hence tin* lish(‘ry for this sjiecies is 
conducted almost exclusiv(*ly for the sjdvt* of the ])(*arls, which are fairly nuim'rous and 
fre(|ui‘ntly of the tin(*st (puility. From the trojucal Australiiin sesis ])earl-shi‘lls of tin* larg<*st 
siz(*, which producer tin* thickest and most viduable motln‘r-of-])c*arl, are obtain***!. Pearls 
of the bi*st cpiality are more rar(*ly found in this dt*scription of shell, iin*l its fishery is 
])rosecuii*d iirimarily on account of the substantial substance an*l magnilic<*nt (puilily of its 
nacre. A single ])air of sln*lls of this s]M*ci**s will attain in its adult stale to ii W(*ight of 
from 12 to 18 llis. The fishery for this pearl-shell has, however, h(‘en ]>ros(*cufed so r**lenl- 
lessly that bivalv(‘s of such matur(*il agt* and W(‘ight are now ot‘ rare occunvnee, and obtain***! 
*)nly from almost inaccessibly dci*p waters. Fiih-ss, in ]M>int of fact, syst(*matic m**thods of 
cons**rvati(.)n and cultivati*)n are r**sorte*l to «)n an ext<*nsiv<? scal*^ and on lin**s <'orr(*spon*!ing 
fundamentally with those successfully foll*»wed in the culture of ordinary comin**rcial oyKt.(*rs, 
there would seem to be an imminent risk of the valuable Australian pearl-sh**!! fjsh**ri(*s 
becoming d**]»h*ted to more or l*‘ss com]>l**te <*xhaustion. 

The tnipical Australian seas, and notably fhost? wliicli wash the (Jri^at Harrier K**ef, are 
famous for the ])roducti*ui of tlie largest *)f living bivalve molluscs. Th**s*^ are r«*pr**s**nt(*d by 
the (iiANT (’lamh, which, dwelling among the coml-growt hs, an* left exposed t*) vi*‘W for hric^f 
2 )(*riods during abnormally low sjiring tides. A i>hotograj)h of a colony of th**s** rnmister 

biva!v(‘s, taken by tin* writ**r 
~ / amidst this rn* >11 use’s char- 

, acteri^tic suiToundings, is re- 

f ^ produced on lia,g** 7-11. Tin* 

example in tin*. fbregnmniN 
nieasured no less than 4 
fe*‘t in diameter an*l weighe*! 
sc*v(*ral hun<ln**!-w(*ights. In 
many clams the living 1 issuers, 
or mantle-b*)rd(‘rs, that ar<r 
exposed to vi(uv when the 
shell-valves are partly open,, 
arc brilliantly tinted. 
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[Miljvi'd'’On-bea. 


HOCK-OYSTERS. 

Thin U the ordinary coiiinieruiiLl oynter of the Austmlian ehores. 
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Of the ScAT.Lors iriany of 
the larger species are highly 
esteemed for Ihe table. It is 
notable of them that they can 
jjrogress through the water 
in a jerky, flight-like manner 
by the repeated fla]»])ing of 
their op))osiiig shells. In 
many seallojjs the jewed-like 
eyes are developed in a row 
round the margin of the 
mantle. 

The Bivalve Class in- 
cludes certain rejiresentatives 
which are held in evil repute, on account of their destru(;tive habits. Piiolas and its allies 
bore their way into solid rock, bringing about its comiilete disintegration. From the dreaded 
8hiim>okm, or Tejiedo, on the other hand, there would ai)pear to be no description of wood 
that can withstand its ravage's. 

The Bivalve I^Iolluscs are not without fresh-water rej)resentatives. The well-known Pond- 
and Eivkh-mussels, which form the most conspicuous examjdes of this grouj), number several 
liiindred s]»ecies. While insijnd and of no account for the human commissariat, many of ils 
members ]iroduce ])earls of value. One such, obtained from the river ('onway, in North Wales, 
is said to oecu])y a jdace in the crown of England. 

The Chitons, or !Multi valve Molluscs, invite brief notice. As the last-named title 
implies, the sliell-elemcnts in this group are relatively numerous, consisting of eight ]nect*s, 
or plates, wldch may form contiguous transverse shelly shields that entirely cover in and 
prote(‘t the dorsal surface of tlie elongate, boat-sha[)ed body, or may be more or less isolated 
from one another. In the former instance the animal bears soiuc^ considm-able n'semblance to 
a gigantic limbless wood-louse, and, like that familiar t(*rrestrial crustacean, it is ca[)ahle of 
rolling itself into a s]»heroidal shajie as a means of j)rotection. None of the chitons are 
]»rovided with eves in the adult state in that region of their body — namely, the head — where 
they might be most naturally exjieeted to exist. Becent scientific investigation has, however, 
elicited the fact that in various species the respective shell-] )lales are studded with minute 
eye-specks, the aggregate numher of visual organs thus ])ossessed by certain forms reacliing to 
the astonishing flgurcs of 11,000 or 12,000. The majority of the chitons are shallow-water, 
rock-frequenting molluscs, which may be successfully sought by turning over stones at low 
water. Several species are inbabit.ants of British seas. 


ClIATTEIl 11. 

LAMF-SHELLS. 

A LITTLE group of doublc-sbelled creat ures, formerly regarded as near allies of the Oysters 
and Mussels, are the Lamp-shells. Their scientific a] q)ellation, signifying “arm footed,” 
relates to the two s])irally convoluted arin-like structures wliich constitute the salient 
features in thes(^ animals. That of lamjj-shells liears reference to the small cinmlar jierforation 
near the extremity, or “ Ix^ak,” of the united shells, which imparts to the entire structure a 
mot altogetlier remote resemblance to an ancient Greek or Roman lamp with its sub-terrnirial 
wick-hole. In all essential ^loints of their organisation the lamp-shells differ so essentially 
from ordinary bivalves that they are now generally recognised as representing an independent 
animal class, having, as a matter of fact, a closer relationshij) with Worms than with Molluscs. 
In their earlier condition certain lamp-shells are indistinguishable from larval worms; while 
the convoluted arms of the adult animals, thickly beset with bristles and hairs, closely resemble 



Photo by JV. SuviUe-Kent, F.Z.S*} [Aft^/bnl-ow-iSa*. 

A QUKENSLAKI) OYSTER-DANK. 

Illnatrating another characteristic growth'phose ot the Auetralian rock-oyetcr. 
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CftiMifitoof nine lutamlly united iicarig uitrrcajioiulinp; in Bliu|)e and aixu. 



[AtUj'uM'OH'Sfti, 

PKAUL-SHELL WITH flllOiH* OF UOLDKN ]‘HAHhH. 
Many thoniuiiid BhelU may l)e o]h>iiuiI without fliidiuff a Miniflo pmrl. 



Plmtm by If. Havilk-Kcnt, /’.if. 6’.] 

QUEENSLAND PEAKLS ON BLACK-LIPPED FKABL-SHRLL. 
The black<]ii>l>ed sbell produces iieorls of great value. 


[Miljunl-tm-tifa. 

PEARL PRODUCED BY OPERATION ON THE ANIMAL. 
The pearl produced is a aulid heniieidi^rical or *' Imtbm” pearl. 
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the arms, or “cirrlii,*’ of many sea-worms. The snperadtled valves of the lamp-sliells differ 
fundamentally from those of the bivalve molluscs in the circumstance that they are develoj)C(i 
upon the iij>}ier and lower surfaces respectively of the enclosed animal, and not on the sides- 
The union li('tween the two valves is also accomplished through the medium of inlerlocking 
calcareous teeth, in place of a horny or ligamentous hinge-joint, as obtains in an oyster or 
a mussel. A supplementary calcareous support, having a corresponding spiral shape, is also 
developed in connection with the convoluted antis. This structure varies in the contour of 
its minuter details in every specific form, which thus furnishes z(M)logists with a basis for 
systemitic classification. Tiie lamp-shells collectively form two natural groups or orders. In 
one of these the shells are hinged together, and are of conspicuously unequal dimensions. 
The larger shell of the two is more distincfly concave and ]m)(luce(l into a iierforafed beak. 
It is this structure that in some sjiecies resembles the wick-hole of an antique himj), and has 
given rise to the iiopular title by which these shells are distinguished. The second or 
hingeless groiij) is further distinguished hy the shells being of almost uniform sha]>e and size. 
In the most interesting examjile «kof this group, known as Ltnuiila, tlie two shells are thin, 
horny, of a green tint, and mounted on a long, flexiltle, worm-like stalk. Like a worm, this 
creat un^ moves about in the mud, and eonstriicts a sand-lined (Iwelling-tiibe. 

Altliough lanqHsliells are re])resentefl by eoriqtaratively few sjM'ci<‘s at tlie present day, in 
the older epochs they existed in (uiormous ahundanee. It is further renuirkahh^ of this grou]) 
tliat many s]»ecies are scarcely dist ingnishahh‘ from their fossil an(*estors. Lingula, the typ(^ 
last referred to, is especially notalde in this resjtect. 


CIIAPTKll HI. 

STAU^FISHES, SFA-UIWITJKS, ETC, 

assemblage of marine animals familiarly known as STAK-FlsHKSy 


T he somewhat varied 

Fkatiikh-staks. Huittle-staiis, 8ea-uju’hins, and Sea-clk’Himueils all 
with one anotlier and dilTer from all other living organisms in 


agree structurally 
sev(*ral cons])iciious 


features. IVominent among 
le.ss extensively imjjregnated 



riiutuhii ir. Haeilli-Knit, F.jS.a.] [Mit/vnl on^Sta. 

COMMON OR SIIORT-SPINEI) SEA-URCHIN. 

Thin ti))ooiuft is lined fjir fninl in Italy and other Continental 
couiitriee. 


these is tlie circumstance that their protecting skin is more or 
externally and strengthened internally with calcareous elements 
which take the form of plates and s] lines and 
spicules. 

The (\)MMON SEA-niu’iiiN may hi* cited as- 
an example in which these calcareous elements 
attain their maximum d(*vehqiinent. The sul> 
siiherical hox-like ease or slii*ll, wherein all the 
vital organs are eiu'losed and saft*ly ])Tot(*eted, is 
a common olijcet of the seashore, and, (‘irijity and 
denuded of its external coating of prickly spines, 
familiarly known as a “ sea-egg.” Examined closely, 
this shell is found to consist of a series of cal- 
careous plates, which dovetail or fit togi‘ther in 
juxtapo.sition with the utmost nicety. The surface 
of the shell is studded throughout- with rounded 
hemispherical knolts, tliose of a larger size having 
a very distinctly synimetrical jtlan of (listribulion. 
These rounded knobs are the bases of attachment 
of the spines, wliich radiate at all points from 
the surface of the shell when the animal is 
alive. It will be further recognised on a nearer 
examination that the walls of the shell are pierced 
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on a definitely symmetrical pjitteru with minute perforations, such j>erforations being most 
distinctly visible on the inner surface of the shell. These minute punctures arc the 
ai)ertures through wliicli in life the delicate tubular locomotive organs, or so-called “feet,” 
are thrust out and retracted. The majority of these tubular organs terminate in a circular 
sucking-disk, wherewith, collectively, the urchin is able to adhere to and travel over the 
surface of the smoothest rock, or even up the glass walls i»f an aquarium. In the eini)ly 
bea(^h-gathered ureliin-shell a circular hole may be obs(‘rv(Ml at. tlie two opp(»site ]»oles, the 
out* in the centre of tht^ lower and flatter surface being the larger of the two. It is within 
this lower and larger one that the mouth, with its coin]>lex ap[»aratus of tet‘th. is suspended. 
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I.ON(i-SI'INKI) SJ:A-ir|{ClIINS. 


[MUjoi’ti’OH-iSta. 


Tlio needlo-like spineH of these NOii*urchiiis iire over a foot in length. Actoh of theae vreiitiiruH may Ih* HoiiietiiiieK mth on tiilally exposed nmut 
of the OueuuKlund tiruat JJarriur Jtcof, whoru this photograph uuh takt ti. 


The membniiious di.sk wliich covers the u])per and smaller circular aperture in tlie living 
animal is ])erforated centrally by the vent, and around it are group(*d the eye-spots and sundry 
excretory apertures. 

A notew’orthy feature associated with the greater ]M»rtion of the structural details of the sea- 
urchin which have been enumerated is the dominanci^ of the number fiv(^ in the constituent 
elements. It is found, for instiince, that <he perforated are.as through whicli the tiil)(‘-feel are 
jirotruded form, as with tho j)etiils and other elements of many flowers, five symmetrically 
corresponding segments. The dental ajiparatus coTn])rises five equivalent tooth-like structures, 
and there are five eye-spots and five excretory apertures at the upper jiole. Tliis particular 
number, with multiples of the same, is furthermore characteristic of all the ty])ical memhers 
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of the class. Thus, in the Common 
STAK-Fisir, there are Sve so-called arms, 
five eye-spots, one at the tip of each 
arm, aiul five equivalent elemental 
e()mi)oneiits of all the mon? imiiortant 
viaeera. In the SKA-rFClTMHKKS, wliieli 
have elongate worm-like bo(li(\s, there 
is a similar apportionment of the 
ncTves and muscles of the body 
gen(*rally into fives, and also of tlie 
branching tentacles which surround 
the mouth. Tubular locomotive organs, 
the so-called ‘‘ tul)c-fc(‘t,” are common 
to all the thr(‘e types enumerated. 
The calcareous ])latea and s})inules, 
while attaining to a maximum develoj)- 
ment in the urchins, are also abundantly 
re]»resontc‘d in the other groups. In 
j‘Uoto hit ir. snvuif’Ki'rtt, F.z.s.] f]jp eoiiimon stai'-fish t hese calcareous 

THicK-spiNEi) sEA-ruciii.v. eleiTicnts form within the skin an 

In large siTedniPHH th« Mpines are na thick a Hliite-neiicil, uml iimy be usoil f»r the oneill V I’ct icuhlt t‘d t rellis-Hke train C- 

work, while in the ordinary sea- 
cucumbers they more usufally take the form of innumerable microsco])ically minut(‘ sjacules. 
The two less familiarly known groups of the FKATIlEU-S'rAHS and BuiTTLE-STAlis fully agret* 
with the previously enumerated types in their five-fold structural composition. The brittle- 
stars have almost invariably five arms only, but tht‘y ar(^ indc))endent outgrowths from the 
body i>roper, instead of being ])rolongations of it, as in the common star-fish. 

The Feathkh-staus, which include some of the rarest and most beautiful re[)resentatives 
of the grouj), are mostly inhabitants of de(»p water, and remarkabh* for the circumstance that 
either throughout life or in their early jihases they are affixed to submarine objects by shmd(M‘ 
stalks. This pi'culiarity im])arts to the animals such a flower-like* aspect that, in conjunction 
with the indurated calcarcMHis nature of their skeletons, they have received th(‘ title, of 
“Stone-lilies.” This appellation, however, W'as originally more junt icularly a]»])lied to their 
fossilised remains, which (K*cur in remarkable abundance in the older geological strata. 

The most familiar British re]»res(‘ntative of the group is the KosY Feathek-staii, occasionally 
obtained among seawetnl in rock-]K)ols on the southern coast, but more often brought up with 
the dredge from deeper water. In this form the elongate feather like arms radiate from the 
central, relatively small, five-rayed body. There is no supporting foot-stalk in this adult stage, 
the animal being freely inovabk*, jiiul clinging to seaweeds and other objects by jueans of a 
cluster of claw-like filaments developed upon its under-surtace. Keleasing its hold upon 
its tcmiponirily select (»d jjosition, it can crawl about w’ith the aid of the liooki*d extremities of 
its arms and their radiating joints. It- can also pro])el itsedf through the water in a somewhat 
clumsy fashion by the consecutive flexion and extension of these appendages. This frei'dom 
of locomotion was not, how’ever, ahvays possessed by the feather-star. In its early days, and 
when of v(*ry small size, it was affixed to a slender foot-stalk, and dependent for its food on 
the animalcules and other minutt* organisms which drifted or sw’am within reach of its extended 
arms. The rosy feather-star takes its name from the bright rose-red tints by which it is 
usually characterised. Individuals of the siK*cies are, however, subject to considerable colour- 
variation. On the Australian coast, where many forms are abundantly represented, exam[)les 
tinted deej) crimson, black, bright golden yellow, or sundry admixtures of these several hues 
are not uncommonly found associated among a dredge-haul of these elegant sea-stars. 

Tlie Permanently Stalked Stone-lilies are at the present day of rare occurrence. Up 
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STAU-KISIl IN WATKll. 


I jV< If ytn'k'. 


If pulled til ]iU!ceM, each of llie five iirniH, or will grow into 

H iHjrfei't Mtni -finh. 


to within coiniwratively recent years the so-called 
Mkhiisa’s-hkai) Lily was, indeed, rej^arded as 
tlie only living representative of the group. This 
species has a pentagonal jointed fiM)t-stalk that 
may l»o o with tivo slender appendiigt^s 

developed in whorls at short siib-<Mjual dislanees 
throughout its Itmgth. From the sliallow eup- 
shaped body at the apex of the sUilk a tassel-like 
bundle of arms is devcdojied, all of tht‘se being 
j)ro(lue(*d by rejiealed bifurcation from one of 
tJie five efpiivtdeiit basal , stem-joints. Dredging 
expeditions . have within the last (piarter of a 
century revi‘aled the existexiee. of a considerable, 
nmnber of iirevioiisly unknown specii‘s of stone- 
lilies in the abysses of the ocean, a depth of no 
less tlian ."1,200 fathoms representing the habitat 
of oin^ snt‘h tv]K‘. 

T1 10 Star-fish groui> is r(‘presonted by the 
Common Fivk-kinokks, or ("koss-kish, as it is 
soinetinios ealh*(l, and inclinh's a very niinn^roiis 
assemblage of species of varying size and sliap(^ 
and colour. Thi‘ llritish seas alone yield some* 
twenty forms. Among tin' mon' notable of these 
is tlie Sun Stak-Msii, which, dc'partiiig from the 
rule of iKissessiiig five arms only, has twelve or more, its contour, from which it deriv(»s its 
name, somewhat resembling that of a symbolic sun. The colours of t his siiecies are jiarticiilarly 
brilliant, consisting usually of a variably ]Mitterned admixture of crimson, ])ink, and white, 
An extreme contrast in contour to the suii-star is 

j)rescnt(Ml by tli(» so-called Jllim’H-HniT s]iecii*s, in _ - - - — — 

which tlie body is ]»entagonal and so flattened out ; ^ , 

as to somewhat r(*s(‘mble the foot of a duck. In ^ 

' ^ 'i* ^ 

the CrsiiloN-STAKS tlie body, while pentagonal, is • > ’ ' ^ 

comparatively thick. 

The so-called Snakk-akmkd Samkstahs and . - . . ^ 

JlniTTLK-hTAKS constitute a s(*ction (list iiignisluMl 
from the jireceding Iiy the character of the arms, 
whicli branch separately from the c(*ntral body, and 
are com])os(*d of an iiiiiinnerabl(‘ series of calcareous 
joints, which snaji asund(*r under I la* slightest 
jirovocation. Tli(‘ great majority of the species are 
provided with five simjile arms only, fn an ex- 
ceptional form, however, known as the SnKTj,ANi) 

Aliurs, and its allies, these five arms, while* simple 
at their base, bifurcate* repeatedly and in geometrical 
jirogression to such an extent as to form in life 
a ce)in])lex iie^twork of WTithing, snake-like tendrils, 
that has lietm a])]»roi)riately likene*el to a JMcdusa’s 
head. It lias been calculated that theie are ijo 
less than 80, 000 terminal arm-subdivisions in adult 
cxamplc.s of tliis sjiecies.' 

Among the Sea-urchin Tribe there are 
many notable departures from the tyiue^al form 
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jirevionsly referred to. In some, while the siih-splieroidal form of the ease, or test, is 

still retained, tlie extenial spiny armature is greatly varied. In one series these spines are 
exceedingly long, slender, and of needle-like contour and sharpness. In others, while long, they 
are abnormally thick and cylindrical, somewhat resembling shite-]Hmcils, for which they are 
somelirries used as a substitute; or they may be club-sha])ed, branched, or reduced to 

tlatt^ned plates. In other forms the shell itself is conspicuously modified. With soim' known 
as Jhsc’rrr- or CAKl‘>lJncHi.\.s it is flatti‘iied out t-o the resemblance of a cake or biscuit, the 
spines being minute and inconspicuous. In another group, distinguislied as IIkakt-imu’HINS, 
the shell is oval and bilaterally synimctri(*al, though the dominant number of five still holds 
good with regard to the building up of its structural details. One of the most interesting 
is the Lkathkk-i'KCHIN, so called on account of the flexible and loosely jointed character of 
its shell, the way being ]iaved by such a form to the normally soft- and flexible- skinned 
sea-cucumbers. S(\'i-urchins are to a great extent vegetable-feeders, and the larger s 2 )(*cies are 

ap[>reeiat(‘d as an article of food in many countries, the ovaries, or roe, with which at certain 

periods the shell is Tiiostly filled, forming tlie edible portion. 

The Ska-(T( 1 ’MIikiis — better known in the 
coinm(*rcial world as JhVhe-do-mer, or Tre])ang — 
r(‘ 2 >resent the only group wliicli ])nss(*sses a- 
substantial market-value. Its typical memhers 
ja’escMjt an elongate worm-like eontour, but ])ro- 
grt»ss by means of (‘XtcMJsile t iil)e-f(*et, aftc'r the 
manner of the rrehins and Star-flshes, anil 
have their dental, nervous, and muscular systems 
fashioni'd on the same flve-seet ioned l)asis. The 
mouth, which is situated at one extremity of the 
body, is surrounded by a series of tim or twcuity 
(Ielieat(*ly bniiiehed or ino])-like tentacles, whicb 
can be iirotruded or retraelinl at tin* animars 
will, and are used for s(*izing food. The skin of 
the typical sea-cneiimber is more or less soft and 
flexible, and has eniheilded within its substance 
iiinuni(*rable minute calcareous spinul(*s. 

The coiiimorcially valuable sea-cucumbers, or 
beche-de-mcr, are all inhabitants of tn)j)ical waters, 
the North-eastern Australian coast and the ]\Ia,lay 
si*as yielding the most highly ])rize(l forms. The 
(iueeiishuid Great HarriiT Iteef, consisting of a 
series of coral-reefs extending for njjwards of l.OOO miles at a little distance from the 
Australian mainland, re])resenis one of the most in-oductive areas for this marine delicacy, the 
hulk of whi(*h goes to the Chinese market. The flshery is ja'oseeuted with the assistance 
mainly of the Queensland natives, who, either by diving or wading on tin* reefs at low tide, 
eolleel the creatures in vast (piaiitities. On being brought to the curing-stations, the animals- 
are emptied from the collect in g-saeks into large caldrons, where they {ire allowed to stew in 
their own juice for about twenty minutes. "Jaken out of the caldrons, they {ire S 2 )lit open and 
eviscerated, dried for a short interval in the sun, {ind then i>laeed in tiers on wire gratings in 
a smoke-house, where they remain for twenty-four hours. They should {it this stage have 
shrunk uj) to about one qinirter of their iiornuilly extended size, miieh resemble charred saus{iges 
in {ispect, and should rattle like dry walnuts when bagged uj) for ex^Kirtation. From £50 to 
£150 per ton are the ]»rices tlwit the better qinilities of beche-de-mer realise when well cured 
and delivered at Chinese 2 )ort-s. The chi(*f culiiuiry use to which the curi*d se{i-ciicumbers are- 
apjilied is that of the concoction of souji, the best quality taking rtink w'ith that 

made from swiillows’ nests. At the hotels and clubs in tlie leading Australian cities beebe- 
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de-mer soup is liold in lni(h favour, and its more 
extensive introduction on the menu-cards of Western 
civilisation inav be only a (juestion of time. 

Many siiecies of sea-cucumbers inhabit Kritisli 
seas, but none possess that density of tissue which 
is essential for tlicir economic conservation; the 
majority, moreover, tire of cjunparatively small size, 
some few inches loiifr only wlien fully extended, 
whereas the commercially valuabh' tro])ical ones may 
ineasuro as much as from 2 to 3 fet^t. The mode 
of feeding of sea-cucumbers is somovvliat interesting; 
the smaller species, with much-branching tentacles, 
generally affix themselves by their tube-feet to 
some object, and, extending their tentacles in all 
directions, utilise them, like those of a sea- 
anemone, for seizing any minute and suitable prey 
which may strike against them. The microscojac 
organisms on which they chi<‘fly leed abound in 
the waters they inhabit, and one after the other, 
the blanched tcnta<dt‘S having effected a capture, 
are gathered together and tucked bodily into tlie 
<Tt‘at lire’s emitral mouth and a])parontly half-way 
down its throat. The larger eoral-frcquenting 
sjiecies are ]»rovid(’d mostly with nio|>-shaped 
teiiiaeles. They crawl about- leisurely in search of 
their food, ino]>ping over the ground, and gathering 
U]> in their tentacles the miiiub* shells and other 
organisms on which they subsist, which arc col- 
lectively thrust with au indrawn tentacle into the 
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Photo hi/ If', Sai-ille Kent, F.Z.ti,} \ MH/ord'On-lSta. 

SEA-CUerMBERS, SOMK WITH EXTENDKO 
TENT ACL KS. 

A West Austruliun siiccies wltose culuurs are bri^rbt pink and yellow. 


throat. In some of the lowtu* forms the tuhe- 
fc(‘t. have* disaj)pt‘ared, the iiit<‘gmiicnt is t hin 
and semi-transparent, and the worin-lik(' animal 
crawls about hv nutans of its skiii-spinules, 
which takt* the form of anchors or grappling- 
hooks. Ill an opposite dinrtioii tiny may 
develop a su|)plcmentary covering of dermal 
])lates and a more rigid iii(<*gnineiit, which 
indicate their iieanT rclat ioiishij) wilh sea- 
urchins. 

The majority of s(‘a-urchiiis and star- 
fishes j»ass through a stu’ies of interesting 
met amor jihoses htdore arriving at the adult 
state. The larval ]»ha.s(^s in these instances 
are free-swirnming organisms, having arm-like 
jirocesses, strengthened by ealearcous rods tliat 
liav<^ been likened in contour to a chick- 
stand. A small sjiberical c(Mitral area, like* a 
clock in its case, rejiresenting tin* stomach of 
the larva, develops spicules around it, and 
becomes the body of the urchin, the other 
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J^hvloliff ir. Havilli-KtHt, J’\Z.ii.\ 

SEA-UlJCITWlJElt, OR K-DE-MKR. 


L MUjht'U-vii-bt « . 


These uTiiiiialti are collected in vast quantities nn the Ansinilian (i rent Burris Reef, smoked, and 
sent tu the ChiiieBe market. 


outlying portions becoming 
gradually absorbed. Some of 
tlie brittle-stars and sea- 
eiUMimbors bring forth their 
young in the adult form, 
nursing thorn from the egg in 
s] leoial bn eding-t^liambers. 

The oajiacity of a star-fish 
to renew its lost arms is 
commonly manif(»s(ed, A single 
detached arm, moreover, in such 
a type as the common five- 
fingered speciivs, can reproduce 
its body and the remaining four 
arms. Fishermen, who are in 
the Jiahit of tearing up star- 
fishes and throwing them back 
into the water, under the ini- 
}>ressioii that they are thus 
effectually incapacitating them 
from further injury to their 
oyster-bt‘ds, (‘ommit an error, 
such mutilation tending to tb(‘ 
multiplication of their numbers. 

In the matter of colour-ornamentation the Star-fish grou[) is richly endowed. Allusion 
to the brilliant crimson and i)ink-and-white tints of the Hritisli sun star-fish lias been 
already made. As with most animal grou]is, however, it is amid their tropical representatives 
that th(‘ most striking colour-variations obtain. One form wlii(*h is common among the coral- 
reefs on the (iueeiKsland coast-line, and much re.seTnhles the common British ‘•five-fingers” 
in siz(‘ and shape, is brilliant ultramarine-blue. Another large pentagonal s[)eci(‘s, belonging to 
the groii]) known as Cushion- 
stai's, has a golden-brown 
ground, ujum which are 
tliiekly .scattered small bead- 
like tubercles of tunjuoise. 

A third form, not un- 
common on the Tasmanian 
coast-line, which is nearly 
related to the Bird^s-foot 
sjiecies, jireviously mentioned, 
is dist iiigiiished by tints wliich 
range through several shades 
of crimson to brilliant viol(‘t. 

Not a few of the star- 
fi.shes are notable for their 
eminent p h os jihore scent 
projierties. The group of 
the Snake-armed and Brittle- 
stars are more especially 
distinguished in this res])ect. 

Many of these species 
occur in such numbers in 
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Photo bif W’. ikivUU-Kmtf I' Z.H.J 

PRICKLY SEA-CUCUMRER. 

This siwciM of b6cha-de-tiii>r oonimandg a hi({h prioe in China, and makes dulicioua coup. 










IILACK SKA-CUCUMBIill. 

This photojy(ni)ih wju* taken througih tLu wiitur in a (!(»ral-iiool. A lai^ clain-Hholl, with ite uximnded frinip' '>f tentaelee, iu cKwe botiile theeva'Ciicninber. 


coinpuratively deep water that the dredge may be filled with a tanglcMl mass of tlieir writhing 
snake-armed bodies. Should it be night when the dredge is brought aboard, and its contents 
are emptied upon the deck, tlie spectacle presented as the star-fishes scramble in all direc- 
tions, tlieir bodies and arms aglow with jwile green or blue jihosphoric coruscations, is highly 
remarkable. 


CHAPTEll IV. 

MOSS-ANTMALS. 

A LITTLK grouj) of animals whose relationship with the sub-divisions ]>reviously and 
hereafter described cannot be very definitely determined is that of the Moss-animals, 
sometimes designated Corallines, or Lace-corals. All its members are of exce<ulingly 
minute size, and if living separately would be scarcely discernible to the unaided vision. 
They are, however, in the habit of forming stocks, or colonies, after the manner of corals, 
by a process of continual budding, and in this way build up social aggregations which may 
be of considerable dimensions. Tlie majority are marine, and largely in evidence on almost 
every seashore in the form of the so-called 8ka-math, consisting ol masses of minute, light 
brown, liorny cells, which take the form of seaweeds, or are spread in thin, lace-like 
encrustations upon the surfaces of shells, stones, and the larger seaw(‘eds. The living 
inhabitants of these cells are as transparent as glass, their most characteristic feature being 
the elegant shuttle-cock-shaped crown of tentacles which is thrust out or withdrawn at will 
from the aperture of each tiny tenement. The assistance of the microscope is requisite for 
the apprehension of th(»se details, as also of the somewhat complex alimentary and other 
organs enclosed within the com2)oneiit cells. 
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A comparatively small 
number of these moss-animals 
are inhabitants of fresh-water, 
forming brown tubular aggre- 
gations on tlie under side of 
the leaves of water-lilies or 
other submerged objects. It 
is interesting to observe that 
tlie tentacular crown in almost 
all these fresh-water species 
is horseshoe-shai^ed, instead of 
like a shuttle-cock, as in the 
marine forms. One very not- 
able fresh- water species is re- 
markable for the circumstance 
that in place of horny tubes 
the com])onent individuals 
secret a common transparent 
gelatinous matrix, which is 
provided with a creeping- base, 
wherewith the colony-stock is 
enabled to travel over the 
surfaces of the water-plants among which it lives, or up the glass sides of an aquarium. 
In some respects, and more especially their earlier developmental phases, the Moss-animals 
show affinities with the Lamp-shells, while the tentacular crown of the adult individual is 
closely imitated in certain worms. 


Photo h]/ W, Sttrillf-Kcnt, 
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MOSS-AXIMALS. 


Theae conil-like mnaseH are coiuiHuiwl of niuny ibnu<«aiiil closely united dwelling-cells of niicro- 

8co]iic difiicnrtions. 


CHAPTER V. 

WORMS, 

T he Worms and their allies embrace a numerous assemblage of animals which exhibit a 
remarkable amount of variation both in structure and habits. A fundamental distinction 
which serves to separate readily even the most highly organised members of the grou]) 
from the other articulate or jointed-bodied animals, such as Crabs, Insects, or Centipedes, 
is furnished by the character of the locomotive appendages. These in the Worm Tribe never 
assume a jointed character, but take the form of unjointed membranous processes which may 
or may not be su2:»plemented by bristles. Frequently bristles alone constitute the essential 
locomotive organs. In certain groii[)S, such as the Leeches, Flat- worms, Thread-worms, and 
others, even these are unrepresented. 

Tlie appropriate title of Lkistlk-wokms has been conferred ujinn the section in which 
the locomotive organs take the form of bristles. Among these the Common Eahtii-worm is 
included. At first sight, the worin^s body ajqiears to be perfectly smooth and naked ; it 
is found, however, on closer investigation to be furnished, according to the species, with 
either two or four longitudinal rows of fine, hook-like bristles. Although these bristles 
project but slightly above the surface of the skin, they constitute very effective aids to 
locomotion, enabling the animal to obtain a secure grip upon the surface of the ground 
over wdiich it may be travelling. Progression under such conditions is effected, in fact, on 
the same princijde' as that of the snake, the ends of the stiff bristles witii which the segments 
are armed fulfilling the same role as the projecting edges of the reptile’s scales. Ejirth- 
worms are chiefly vegetable-feeders, dragging into their holes fallen leaves, straws, and every 



Worms 


755 


other description of vegetable debris. They also swallow and pass through their systems large 
quantities of earth, absorbing from it its organic constituents, and de])ositing the indigestible 
residuum therefrom in the form of “earth-casts.” The useful function thus performed by 
worms in bringing up earth from considerable depths and redejwsiting it upon the surface of 
the ground has been fully demonstrated in one of M\\ Darwin’s works. There are some twenty 
species of British earth-worms, none of which, however, attain to the proportions of certain 
kinds indigenous to Australia and South Africa. Some of these giant S))ecies are as much as 
3 or 4 feet long when unextended, and will on the stretch measure twice such lengths. 
Their thickness, which is proportionate, may vary from that of a man's finger to that of’ 
an ordinary sausage. 

The most numerically abundant and structurally varied representatives of the bristle- 
bearing worms are inhabitants of the sea, and are divisible into two easily recognised 
natural groups. In one of 
these the animals resemble 
earth-worms in their ability 
to move about freely from 
place to place. In the other 
grou]) they secrete and perma- 
nently reside within a tubular 
edifice, which may be cal- 
careous and of shell-like hard- 
ness, or composed of particles 
of sand, mud, or other sub- 
stances. The free-roving 
group, which embraces by far 
the larger number, includes 
such forms as the Lvg-wokm, 
or Loimvorm (held in high 
repute for fishing-baits), and 
a host of other allied sjiecies. 

In all of these the develo])- 
ment of bristles and other 
appendages is more pro- 
nounced than in the Earth- 
worms. In another group, 
known as the Nereids, the 
elongate worm-like body is 
more or less flattened in shape ; 
unjointed leg-like appendages, 
suiiplemented by bristles, are 
developed from the majority of the segments, and the animal ]n*es<*nts a som(‘what c(‘iitipede- 
like aspect. This likeness is further enhanced by the jaesmice of antemia-likc* organs at th(^ 
anterior extremity, while the mouth is armed internally witli a jiair of shar|)-iK)iiited, liorny 
jaws. In many of the nereids the lateral organs are flatteiu'd out and paddle-like, constituting 
effective swimming-structures. Some of thi* larger species attain a l<*ngt.h of sc*v(n*al feet, and an^ 
esjjecially noteworthy for the brilliantly iridescent tinting of their skins. The ]>alin of beauty 
with respect to its brilliant colouring must undoubtedly, liowever, hc! awarded to the so-called 
Sea-MOUSK, frequently cast up by storms on the Britisli coast. In this creature tin* body is 
coiniiarativoly short and thick, 3 or 4 jnclies long by to 2 iiK'hes wide. Jhe centre 
of the back is covered in by a felt-like mass of fine interlacing liairs of a brownish liue, 
underneath which are broad, flat scales which protect the breathing-apparatus. Ihe sides are, 
however, thickly clothed with long, slender hairs and bristles, each of which reflects the 



rhofo hi/ H'. Snrilh -A. uf, F.X.S . ) [ 

Ti;in>wouMs. 

Sonic with thoir llnwiT-likc plI-tuftH rxj'iUHloiI. 
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most brilliant prismatic 
tints. 

The T u n K - 1) w E L L I N g 
W oKMS are noteworthy for 
the elegant and often beauti- 
fully coloured flower-like 
gill-tuft with which the head 
is crowned. Its separate 
filaments are clothed with 
vibrating hairs, which create 
currents bringing food-par- 
ticles to the mouth. In those 
forms which build up a hard 
calcareous dwelling-tube, one 
of the gill-filaments is usually 
so modified as to constitute a 


( Milfhi it-on-Hi a. 


SEA-WOUMS, Oil NEllEIDS. 


Their iniiuuioiable “ fulne feet" inipart to them u ccntiiwtlf-Iike tu(i»cct. 


stopper-like organ, w’herewith 

riiotohu ir. Hfuufh Kint, F.Z.S.] [Miifout-ov-nia. the aiiimal, on retreating into 

sEA-wouMs, Oil NEllEIDS. domicile, Can effect uallv bar 

intruders. 

In some members of the group llie gill-tufts are elegantly branched and supplemented by long, 
simple, thread-like filaments, that are thrust out to long distances in every direction both for 
food and the materials required for the further lengthening and enlargement of the tube. 

The Leeches differ essentially from the Bristle-worms in the absence of bristles or 
supplementary ajipendages, in the presence of an adhesive sucking-disk at the ])osterior and 
sometimes also the anterior extremity, and on their well-known blood-sucking propensities. 
While the Medicinal and so-called Hokse-lekciies inhabit fresh- water, some, more especially in 
tropical countries, infest the moist jungles and scrubs in vast numbers, and are among the 
most actively aggressive pests with which the traveller has to contend. A few leeclies also 
inhabit the sea, preying upon the skate and other fishes. The bodies of tliese marine species 
are cylindrical, with a sucker at each extremity, and roughly corrugated or w’arted. 

The Flat-worms embrace a large number of intestinal and other parasitic sjiecies, inirluding 
^ Tape-worms, Tiireaimvokms, 


kl' t ' V 


t ■ ■ 




SEA-MICE. 

WViiniB, with remarkably iridettcent baiw, which burrow in tho »aiid. 


Liver-elukes, and others. 
Among the free-living non- 
parasitic members of this 
group, the so-called Im)IA- 
RUR»ER-W'ORM is remarkable 
for the extraordinary elasticity 
of its tissues. Black in line, 
it lives among rocks and sea- 
weeds, and jireys iqion small 
fishes and other organisms. 
These, being seized by the 
suctorial mouth, are unable to 
effect their escape, the worm's 
body being callable of stret(‘li- 
irig out to a length of 20 feet 
or more, and “playing” the 
captured victim like a living 
elastic fishing-line until its 
struggles are exhausted. 




roilTlON OF TriH GUEAT JtAUUIKU llEEF OF AUSTUALIA. 
Slu»\sili||» M)fL («• leuthrry and otlier curuU. 



Photo bjf ir. Suvilli'-Knit, P Z.a.] [MilJoid'OH'i^'ft. 

ANOTHER roUTIOX OF THE GREAT IJAURIKR REEF. 

Cumitosed cbioily uf Btu^'u-born coral;!. Tbiti coral variea in colour, Iwin^ sometiiiiuii browu with whi'.o tiiM, in citlioc inxtuticoii gnux'^reou or even 

brilliant xiolut. 

7iu 
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CHAPTER VI. 

CORALS, SEA^ANEMONES, AND 
JELLY-FISHES. 


i ' ^ "TTTITH the Sea-anemones and 

^ VV Jelly-fishes almost the lowest 

organised group of living 

I ^ animals is reached. As typified by an 

I . ordinary sea-anemone, the body may 

be described as a simple sac, the 
orifice of which is inverted for some 
little distance, and held in ])Osition 
with relation to the outer wall by a 
^ ^ series of radiating jiarfitioris. One or 

^ more rows of tentacles, varying in 

_ , ' number and character according to the 

^ species, surround the mouth of this 

^ ]»artially inverted sac. There is no 

distinct intestinal track, the wlnde 
sp^e enclosed wit, bin the outer wall 
A MrstiKuoM-ouuAi, l••^)LLY EXPASDKi). roiwifying ninong the nidiating 

inthi.condiUonti«comi.«r.k.ict«nofti..«.iiuai,i.™ureiycunc.aK,i. partitions containing the digestive 

juices. The radiating membranous 
partitions develop upon their surfaces the reproductive elements, and in the case of Corals, 
which are merely skeleton-producing 

sea-anemones, partly secrete within k y. k jjSS 

them the symmetrical radiating cal- p* 

careous plates so characteristic of the ^ ^ 

Some thirty odd species of sea- 
anemones are indigenous to British PflSlKS^nl ^ 
waters, and one or more of these 

will be familiar to most readers. The ' V 

Strawiikkry-anemonk, clinging to th(‘ * Jt* 

rocks as a hemisj»heri(;al lump of 

crimson, green, brown, or red and ^ 

yellow speckled jelly when the tide is : . t . 

down, and ex^Minding like a beautiful 

flower when the >vat ers flow back upon ^ ^ 

it, is the commonest and in many v 

respects the most beautiful of all, the * 

circlet of turquoise beads, regarded as - ^ n ' 

rudimentary eyes, developed around » ' . ^ ^ 

the outer margin of the tentacles, add- ^ ^ ^ - 

ing a charm jiossessed by few other ['. ^ 

species. Tlie Daiilia-anemonj:, wdiose p f . f > 

exjianded disk and innumerable petal- " < " 

like tentacles may measure as much 

as 6 or 8 inches in diameter, is the mushboom-corals, with the anemone-like tolyp 

largest liritish species. These dimen- expanded. 

sions are, however, vastly exceeded by Taken through the water on a coral-reef. 


''^rm 


Vhutoby K', S»nlh-Knitf 




A MITSHROOM-COUAl. FULLY ILXPANDKD. 

In this condition the coral, or ekolcton of tlie animal, ih entirely cunccaleiL 








rhoio by JF. Sarillf-KaU, F.Z.S.] [MilJonl-on-Sf'a. 

HUSHBOOM-CORALS, WITH THE ANEMONE-LIKE POLYP 
EXPANDED. 

Taken through the water on a coral-reef. 




rhutoby If'. SaviUC’Kcnt, I'.Z.S.} [Milfhrtl-n,i-s>a, 

PART UF THE GREAT BAUUIER UEEF OK AUSTRALIA. 

Chiefly conipOMtl of 8tar«corala, many of them rewinLlini; human akuliH. Thu (vruut Ikirrinr Hcpf nf AtiNtrulia, conMMtitii; of iiinnnierublc detii'jheil 

reefa and coral*ial«tH, ia ovlt 1,L00 niilra in ll.•ll^th. 

7.J<J 
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riwtubjf ir, Havillc-Kcnt, F.X.S.^ Mil/urtl-oii-Ser„ 
J’OIITIO.V 01*’ A STA(;'s-HOHN (’OUAL. 
Ejich uiiiiutudioular cell rnpiVHiintH thobitua- 
tuin ill life of a Hiimll M*a-aiietiiotiu-liko aniii al, or 


stated, differs in no res])eet 
from a seji-anemone, excej)!- 
ing for the possession of a 
ealcareons skeleton secreted 
witliin its basal tissues, includ- 
ing iiortions of the mem- 
branous radiating ])artitions. 
JSonie coral -animals, like the 
majority of the Anemones, an* 
solitary, and form single attached 
or loosely lying corals. Tlie well- 
kno^Yn Miisiiiioom-coual is one 
of the latter. One s])ecies 
observed, which was photographed 
through the water by the writer 
as it lay expanded in a tide- 
pool on the Australian Great 
Barrier Reef, might easily be 


its tropical allies. The Australian coast produces giant 
species which may measure no less than from 18 inches 
to 2 feet across their expanded disks. Tliese giant 
anemones are further interesting on account of the cir- 
cumstance that they are self-constituted “ harbours of 
refuge” to sundry species of fishes and crabs, which 
nestle among their tentacles like birds in a leafy bower. 
The anemones are themselves bright in colour, but the 
associated fishes are even more so. In an example which 
was 2)hotogra2)hed by the writer on the Western Australian 
coast, the anemone was olixe-green, with the ti2)s of the 
tentacles bright mauve. The fishes, of which three examjfies 
were jiresent, were brilliant orange- scarlet with white 
bands. In addition to the fishes a small flat-clawed crab 
shared the sheltering hosjutality of the anemone. Some 
of the troiucal coral-reef-frecjucnting anemones, which have 
their tentacles beautifully branched, must be cautiously 
handled, in consequence of their notable stinging proper- 
ties. All sea-anemones and corals are, in fact, provided 
with peculiar stinging-cells, with which they benumb and 
thus make an easy ca2)ture of the living organisms on 
which they prey. While the majority of the sea-anemones 
live single or individually separate lives, there are some 
which form aggregations or colony-stocks of numerous 
units. These comijound growths are brought about by 
rejjeated budding, or the sub-division or fission, without 
complete seijaration, of an originally single individual. It 
is by a similar 2)roces8 of recurrent sub-division that the 
wonderful fabrications of the coral-j;)olyj)s are built up. 

An ordinary coral-animal or polyj), as previously 




f A 


■ 7 ,/ >' ^ 








Photo by ir. SavUtc-Kevtf F,Z.S.] IMilfoiHl-on’Sea. 

A CLUMP OF STAG’S-HORN CORAL. 

Tho life-coloura of thU coral are delicate cream with hrilliant magenta tips. 
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mistaken for a big sea-anemone allied to the dahlia-anemone. On being disturbed, however, it 
immediately shrinks back upon its base, ejecting all the water with which its expanded tissues 
were filled, and revealing the presence of the hard radiating coral beneath. Each of the calcareous 
radii, which are now clearly defined through the thin semi-transimrent skin, corresponds in position 
w’ith one of the intenial membranous ])ai*titi(ms, and also with the origin of one of the tentacles. 
New mushroom -corals arc produced as buds thrown off from the imrent, which attach themselves 
and secrete a foot-stalk, to w’hich they remain affixed, like the young of the feather star-fish, for 
the earlier epoch of their existence. Ultimately, however, they become detached, and, falling 
from their sttilks, lie loosely on the sea-bottom, after the manner oi their jMirents. The huge 



photo bjf ir. 




JJl.KACIIEn COUAI..S FltOM TIIK OllKAT liAttlllER REEF. 


Branchins bUs’h hoin corsilB iiiv chiefly repicBPnU-d In thia 


SovoTOl of the largo w.litary nniKhrcioin-eoialH limy, hi.wevrr, be d-icrvcd 


tbt! fotoground. 


conil-massps commoulv known as MADiiEroRES, ont. of whirh coral-islaT.ds and reefs are con- 
structed, all commence as a single coral-animal, with its contained ske eton analogous to the 
mushroom-coral, though in all instances mm-h smaller. kuds 

iwlyi) in these instances remain attached to the i«ienf. If they sj-rcail out 
build up by accumulation the large flattened or 8ub-s],heri«d masses known as Hiuiv 
C-oilALS Ld Star-CORAUS, which are most abundant on coast-liiie reefs, or form the Inwes of 
the outer barrier-reefs. Where, on the other hand, the budding is terminal or oblique, 
branchimr tree-like growths such as the Stau’.s-iiorx Corals, with their mnumerable alliM 
and varMious, are produced. The colours of the coral-iailyps are as brdtot “‘d ^ ^ 
as those of ordinary sea-anemones, living reefs, whereon a number of different si^eies are 
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in a condition of healthy growth, yielding a ppectacular effect that \ics with that of any 
floral parterre. Soiuetiines large areas, acres upon acres in extent, may be covered with one 
almost uniform purple, green, brown, or other coloured growth of the branching stag’s-horn 
species. 'J’he asj)ect presented is not unlike that of a heath-covered common. 

In addition to the solid, calcareous-skeletonod Madrepores, or “Stony Corals,” as they are* 
often termed, there are a number of species in which a skeleton composed only of loosely 



aggregated calcareous spicules 
is produced. The so-called 
Flexible C()KALS,or Sea -fans, 
belong to this category, as- 
also the precious Coual of 
Commerce. In the last- 
named species the solid,, 
brilliaiiny coloured skeleton 
so much ])rize(l as an article 
of jewellery is deposit ( m 1 as a 
supplementary basis outside 
the tissues by which the star- 
patterned skeletons of the 
stony comls are secreted. 

A group which demands 
brief notice is that of the 
llYDRoiD Polyps. These 
include the majority of the 
Jelly-fishes, a ft‘w ooi*al- 
secreting sp(*ci(‘s, and the 
organisms whoso scawced-like 


homy skeletons, known as Sea- 


FiKS, are, in common wit li those* 


of Sea-mats, included among 
the flotsam and jetsam on 


Photo hy ir. SaiulU’-Krnt, F./.S.] 

A QURKXSLAND STAll-COllAL. 

Thia apeciea in 1if« ia of a pivle ]onion<yellow tint, 

tliis group is presented. It may be likened to 


f Mil/onl-ov-Scat 


every sea-hcach. In the 
Common JIvdra, or Fresh- 
water Pdlyi’, an exceptional 
fresh-water rojiresentative of 


a tiny sea-anemone, having, whoTi extended, 


a slender foot-stalk and long thread-like tentacles. Like a sea-anemone, it will shrink njj 
w’hen disturbed into a mere button of jelly. Its organisation is more simple than that of 
the anemone, its body-cavity being a sirnjJe sac, without any intucking of tlu*. orifice, or 
strengtliening by supplementary membranous partitions. A similar simile structural ])laii 
is characteristic of all the organisms belonging to the series. An interesting phenomenon 
connected with the fresh-water hydra is the circurnsLince, demonstrated now ov(»r a ceniury 
ago, that, if one of these animals he cut up into little pieces, each separate fragment is 
capable of repairing itself and growing into a new polyp. 

The Jelly-fishes, or Medusas, and their allies would appear at first sight to possess Imt 
little structurally in common with the Coral-^iolyps and Sea-anemones. In their most familiar 
form they are represented by a more or h*ss translucent bell-shaped body, which drifts with 
the current or projiels itself through the water by its alternate expansions and contractions. In 
the centre of the lower surface, occui)ying the position of the bell’s clapper, a polyp-like, 
tubular mouth is usually discernible, and this is frequently surrounded by a circle of tentacles, 
sometimes simple and sometimes elaborately ramified. I^ng, thread-like tentacles are also 
commonly developed around the margin of the swimming-belL 
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The larger nuniber of tlie jelly- 
fishes are, as a matter of fact, 
transitional phases only of the fixed 
hydroid polyps previously rtderred to. 
In certain instances the body of the 
fixed polyp becomes elongated, and 
splits uji liorizontally into a series 
of jelly-fishes, or medusas, vt^sembliiig 
a ])ile of saucers, which consecutivcdy 
bn^ak away and lead a frce-ro\ing 
existence. In otluT forms a com- 
])ound tr(‘e-like growth gives birth 
to medusa-like buds, like the flowers 
on a j)lant, which ultimat<‘ly becoim^ 
detached and swim away. What, 
are known as the (V)Ma-HKAUiN(i 


'.Iti -Ki III. I'.Z.S ] 


[Miljunl 


l> ^ 


r.;' 


f. 


riiatu hif ir, (SVr 

A (JIAXT ANE-MONi: I'UOM THE OllKAT BAIUlIEll JlKKI’. 

From IS inches to 2 foot in tliamoter when oxiMinded. Uripht aitple-RVccu iu 
colt»nr, iuul with almost siiliciitsil heiuMike tentacles. 


I.EMON. A notable feature of these 
jiresence in the water in many 
instances being recognisable only 
by the jirisinatic gliinmerings of 
their rows of vibratile hairs when 
the light falls nj)on them at a 
favourable angle, d'lie most remark- 
able member of this jiarticular grouj) 
is undoubtedly the form known as 
Vemis\s (ilUDLK. This sjiecics takers 
the form of a long, ribbon-like band 
of trans])arent jelly. The edges of 
the ribbon are clothed with vibratile 
hairs, and the month is situated in 
the centre of one of the edges. The 
animal progi'esses by the action of 
its hairs alone, or may he assisted 
by the twistings and undulations of 
its ribbon-like lK)dy. 

]\Iany jelly-fishes possess an un- 
enviable reputation with reference 
to their stinging properties. The 
so-called Portuguese ]\Ian-of-wau is 
one of the more noteworthy of these. 
The organism consists of an ovately 
pointed air-bladder, which floats on 
the water, and from which depend 
numerous nutritive polyps and a mass 
of capturing-filaments, or tentacles. 


j. Jelly-fishes— th<M*r locomotive organs 

c'onsisfiiig of comb-like bands of 
* vibralile hairs — are esj)ccially noti*- 
worthy. In some of th(»se the body 
is nearly s]>h(Tical or ovat(% one of 
the sjiccies, in reference to its shape, 
being ])()j)idarly known as the Sea- 
medusas is their remarkable glass-like transparency, their 




(Tf 






i'hoht ht/ If'. .Siii'Uh -Ki nt, 


1 Mifjui'il on Si It. 


A OIANT SKA- AN KM ONE. 


MeiiHiirw, when oiirtutl, |.^ inclieH in (liainctrr. Is uIiiiOHt ulwiiyN (WHr^ciatfii with 
conijiunion or “woniincinj.il" liHh nml cralw «»f lirilli.int tv*lour. The flnh rniiHfl louml 
in aenreh of fiMHl, hnt nlwcyH rctiini to Hhelier amonK the uiieinotie H J'hitic- 

gvaiih taken thror.frh the water. 
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CHAPTER VII. 




SPONGES AND ANIMALCULES. 

r I '>HE Sponges are regarded as a group standing on the borderland 
I between the Polyps and the lowly organisms which follow. 

The familiar Bath- and Toilet-sponges of commerce represent 
but an insignificant fraction in comparison with the many hundred 
species which find no place in the world’s market. Toilet-sponges 
owe their intrinsic value to the relative fineness and elasticity of 
tlicir com])onent fibrous skeletons. In these ])articular species the 
skeleton is com^iosed of a substance akin to horn. In other sponges 
the skeleton may consist of horny fibres mixed with flinty spicules, 
or it may be of flint only, or of S 2 )icules of carbonate of lime. 
Finally, there are sponges which possess no internally 8upi)orting 
skeleton, fibrous or spicular, and whose substance is consequently 
little more than gelatinous. All these numerous forms, however, 
agree with one another in the identity of their most essential vital 
elements. In the living sponge the skeleton, fibrous or otherwise, 
is embedded within a gelatinous matrix by whose component cells 
it is excreted. Externally the sponge-body is i)erforated over the 
greater portion of its extent 


^ by minute holes or pores, 

while one or more holes of 
relatively large size occupy 

' summit of the sponge, 

or are scattered here and 
there among the numerous 
smaller pores. The smaller 

pores represent incurrent aper- 
ture.s, and lead to chambers 
Fhoiohw.iiuvuy-KivuF.zs,, witliiii the sponge’s substance 

Mif/anf or, Ufa. Hiied by cclls. Eacli of these 

rUlLLKD SroNOK. . . , , . , 

. , , . provided with a long whiiv 

AspeciPH nnt.iiifrO(iuent,ly tlrctltrcd * 

lip lilt! iHiiirl-iiliel] fiitherit in Sharkb like appendage, with a trans- 

Huy, wcMtoni AiiHtral.u. jiiireiit wiiieghiss-sliaped cu}) 

or collar, which is a beautifully constructed food-trap. 
The lashings of the whips of the collar-cells cause 
currents of water bearing nutrient particles to flow in 
at all the smaller pores. Arriving at the chambers, 
these jMirticles are caught by the outstretched collar-traiis 
and absorbed into the cell’s substance. The water, 

logether with rejected and waste materials given off by 
the sponge-body, is carried forward, and passes out at the 
larger orifices or vents. 

Among the more remarkable sponges may be men- 
tioned the Neitune’s-cui* Sponge, like a huge chalice 
3 or 4 feet high, indigenous to the South Seas; the 
wonderful cornucopia- shajied liACE-sroNGE, consisting of 
a lace-like reticulation of flinty fibres; and its near 
ally the Glass-kope Spongf:, forming a cup- or bird’s- 
nest-shaped body, supported on a long cylindrical stjilk 


Photo by W. Saville^Xf/it, F.Z MU/oi d-on-Sca, 

RETICULATED SPONGE. 

The Hkcleton of this siioDKe Ib coiu))06ed of fine boniy 
fibre* reseniblioR thoiie of onlinarj* oumir.ercial Biiongea, 
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of flinty fibres that may be over a foot in height. 
One of the compound or social sea-anemones is in 
the habit of forming bark-like encrustations on this 
glassy stem, and it was for a long time doubtful whether 
the sea-anemone or the s^wnge produced the 8 up]K>rting- 
stalk. 

The Animalcules, which represent the simplest 
and lowest forms of living animals, consist chiefly of 
organisms which are the equivalents of one of the 
single cells, or, as they might be termed, the 
“life-bricks,” out of which all the higher animals, 
nnd also plants, are built up. They are of minute 
/ dimensions, and require the aid of the microscope 

I for their proper investigation. Among the most 

highly organised ineiiibcrs of this sub-kingdom 
mention must be made of the Ciliated Animalcules, 
or Inflt- 
SOHI A. 
so called 
because 
they 
were 
first dis- 

V covered 

in habit - 

’ ing de- 

caying 



Photo htt If'. SnrUlf-Knit, P.Z.S.^ Mlljurd-on-Hitt- 
rORTUOUESE mUD'S-NEST SPONGE. 

I)redged from n deptli of fiCO fatlionis oft' thr count of 
Portugal. In life the IkhJ.v, <ir “ enp, ’ of tliin njioiigc whh 
deep orange colour, from which the prey In-aiiMikc mnsH of 
anchoring filireH depended. 


vege- 
table 
and ani- 
mal in- 
fn sions. 
The 80- 
called 


Sluteu-animalcule is one of the commonest 
forms which makes its appearance amidsst snch 
environments. The length ol this single-celled 
animal scarcely averages the one-hundredth part 
of an inch, but witliin this restricted space an 
ama/.ing degree of structural and functional 
differentiation is included. Its outer surface 
is, in the first place, densely clothed with hairs, 
which refiresent its organs of locomotion. Ibis 
outer cell-wall has a subjacent somewhat softer 
layer, in which are developed as crowded a series 
(as compared with the hairs) of minute rod-like 
bodies, which, under various stimuli, can be shot 
out like darts through the skin, and are adjudged 
to be offensive and defensive weapons, partaking 
much of the same nature as the thread- or 
stinging-cells of sea-anemones. Among other 
noteworthy structures, the slipper-animalcule 



rholv bt/ Ji. Connobl] Ito^ardt. 

CHAMNA sponge. 

A UritlHb apecita, comiKiioJ partly of hurny a»d liartly of flinty 
eloiuei]t4. 
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has a distinct throat-opening, two rhythmically contracting cavities fulfilling a resiiiratory 
function and a complex rejwoductive nodule, or nucleus. Compared with a host of its kindred, 
this animalcule is a giant, the longest diameter of many of the smaller varieties measuring 
no more than the pn-rt of inch, or even less. 

The elegant little Bell-animalclle, with its crystal wineglass-shaped body, crown 
of vibrating hairs, and long spirally contractile foot-stalk, is a familiar object to the 
possessor of a microscope. ,]Most commonly these single-celled organisms, like the single- 
celled elements of organic tissues, multiply by repeated sub-division, the number that 
can be reproduced in a short space of time by this simple process being almost 
incredible. As many as a million, it has been calculated, of some si)ecies may be 
thus derived from an original single individual within twenty hours. In this connection 
these lowly organisms can among living animals most logically lay claim to immortality. 
The individual, in point of fact, never dies. Finding itself growing old and obe.-e at 
the ripe age of, say, sixty minutes, it has simply to s^dit itself up into two offsets, 
which swim away and repeat the jn’oeess. Occasionally, for the rejuvenescence of the 
race, two individuals coalesce coTnj)letely with one another, and multiplication by sj)litting 
takes place. 

Some near relations of the little bell -animalcule, while sub-dividing so far as their bodies 
are concerned, remain united by their foot-stalks, and thus in time build up beautiful tree- 
like structures, laden as it were with crystal bells or fruit. In some of these the common 
branching foot-stalk is erect and rigid, while in others it is flexible, and contains, as in the 
ordinary species, a central elastic ligament. Under these circumstances the whole tree-like 
structure, with its (Tystal bells, collapses and expands again under the slightest stimulus, and 
constitutes one of the most 
beautiful objects that can he 
viewed through the microscopes 

In lower forms of the 
infusorial animalcules one or 
more long, lash-like organs take 
the ])lace of locomotive* hairs. 

In this category are included tlie 
COLLAR-UEAKING ANIMALCULES. 

Some of these build u]) tree- 
like growths by repeated sub- 
divisions and imperfect separa- 
tion, after the manner of the 
bell-animalcules, while others 
excrete tubular dwelling-cases, 
inhabited by the resultants of 
the splitting process. Such 
forms can with difficulty he 
distinguished from skeletonless 
sponges. 

The animalcule NocriLi CA, 
which by its countless 
myriads is the chief constituent 
of ocean phosphorescence, is a 
member of the Lash-bearing 
group. This noteworthy form 
invites a somewhat more 
extended notice. It is to the 
presence of the Noctiluca in 
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Crp-SrOXGKS, PHOTOCnArHED AS GROWING IN A CORAL-rOOL. 

The Neptiine’M cup S|ionge, allied to thia apecitia, is somet jinca 2 or S feet in height and 

diameter. 
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countless myriads upon the upper stratum of 
the water on calm summer nights that is 
especially due the diffused form of phosphor- 
escence which is more, essentially characteristic 
of temperate latitudes. Under the most, fuvour- 
ahle of these conditions, the waves falling tqion 
the strand leave as they retreat a glittering 
carpet of scintillating points; the oars of the 
passing boat seem as it were to dip into molten 
silver; while on the high seas the revolving 
screw or paddle of the steam-vessel leaves in its 
wake a broad, luminous track ns far as the eye 
can rea(*h. A glassful of water taken from tlie sea 
at such times immediately reveals the origin of 
these wonderful i>henomena, Ifcre and there will 
be seen floating minute bladder-like transparent 
spheres, resembling as nearly as po.ssible small 
granules of boiled sago. Investigated more 
closely with the inicroscojie, each individual 
speck will he found to exhibit, a iiouch-like 
contour, having a <‘entral furrow, from the wliieli 
lash projects, and u])on which the minute mouth- 

aperture opens. Irritated by agitation in any shape or form, the Noctilneas at one(‘ respond 
by, as it were, angry flashes of silvery-green isli liglit, and it is to the coruscations in th(‘ir 
aggregate condition of many millions of these minute organisms tliat the several phenomena 
above recounted are ]»roduced. 

One other characteristic man ife, Nation of ocean ])hosphores(*(‘nc(* de|)(‘n(l(‘nt n|K)n the 
presence in countless numlxTs of tliest‘ minute nnimalciil(\s may he nx'nrded. To tho.si* 
accustomed to a seafaring life the spectacles is a common oiks on nights wIkmi tin' hiininosity 
is ino.st in evidence, of fishc.s following or darting away from the si(l(»s of the* vessesl aj)parently 
aglow themselves with phosplioric light, aiul leaving Is'liind them, in atrordanee with their 
size, a more or less conspicuous luminous jiath in 
the murky waters. It is commonly sujijxised tliat 
such form of luminosity is emitted bv tlu^ lisla’s 
themselves; but on closer investigation it will ht^ 
found that this also is due to the presemee of 
tlie animalcules under notice in countless numbers, 
which are disturbed into a sudden dis])lay of 
their jihosphoric properties by the jiassagc of tlie 
fishes through their midst. This light is reflected, 
as from a mirror, by the fishes* glittering scales, 
wliilc the Noctilneas continue scintillating for 
sevonil seconds in the path or wake through 
wliich the fislies have pas.sed. 

There are other animalcules nearly alli(‘d to 
Noctilneas which sometimes occur in such vast 
abundance in both salt and fresh water as to 
visibly affect its character. In addition to a very 
long lash they have a girdle of vibratilc hairs. 

The fresh-water rejiresentativcs of this grou]) are 
sometimes brilliant green, at others bright scarlet. 

That instance among the Biblical Egyj»tian plagiu^s 
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in which the water of the Nile was as it were 
“turned to blood, and all the fish died,” has been 
attributed to a phenomenal development of these 
animalcules, which, on dying, polluted and putre- 
fied the water. Instances of fishes being destroyed 
in vast quantities through a like agency through- 
out even extensive sea-areas have been occasionally 
recorded. While these pages are going to press 
an account has appeared in an American journal 
of red water caused by these fiagellate animalcules, 
which occurred last July for an extent of at 
least 200 miles along the coast of California, 
]»roducing with their decomposition a most sicken- 
ing odour, and the death of shoals of fishes, 
octojiods, sea-cucumbers, and other organisms. 

Next to the Flagellates come the 1{oot-footed 
Animalcules, which possess no mouth and no hairs 
or lashes, but progress by jmshing out lobes of their 
jelly-like substance in any desired direction, into 
which the rest of the body flows. Food is picked 
up at any i)oint with which an acceptable morsel 
may be brought in contact. The little gelatinous animal known as an Amceka is one of 
these. Ivelated forms of this jelly animalcule secrete shells of varying form and structure. 
Some of these, known as Forams, arc of carbonate of lime, and wonderfully like nautiluses and 
other of the higher molluscan shells in a8])ect. Though so minute, scarcely visible to the 
unassisted eye, they occur in the sea in such numbers as to form by their aggregations the 
more considerable ingredients of vast areas of the earth’s strata, both past and present. The 
chalk cliffs of Albion and the while tenacious ooze of the broad Atlantic are thus to a large 
extent composed of the shells of minute organisms, which formerly flourish(»d near the surface 
of the ocean, but sank on their death to its abysmal depths. 

The simplest of the forams fabricate shells with a single chamber, which are often 
elegantly vase- or fkisk-shai)ed. More usually, however, the shell represents the product of 
repeated buddings or outgrowths, and may attain considerable dimensions. Flattened circular 
forms of this type much resemble time-worn coins, and are hence called Niimmulites. Their 
fossil-shells enter mainly into the composition of rocks wdiich extend through North Africa 
and Asia to the Himalaya, and supplied the stone of which the Pyramids are built. 

Allied to the Forams, but distinguished by the radiating, needle-like contour of their 
false feet and the flinty texture of their shells, are an equally numerous assemblage of 
organisms known as Kadiolarians. Like the Forams, they are inhabitants of the sea, and 
their discarded shells enter extensively into the constitution of strata. A little globular fresh- 
water form, devoid of a shell, and with slender bristle-like feet radiating in every direction, 
is known as the Sun-anjmalcule, and forms a connecting-link between the last two grou])s. 

From Man to Egg-laying IMarnmals, Molluscs to Animalcules, the vast scheme of the 
Animal Creation has now been successively i)ortrdyed. With such simple gelatinous life-specks 
as the Ammba and its allies The Living Animals of the World make their exit : unorganised 
organisms, groping blindly in the darkness — “ Sans teeth, sans eyes, sans taste, sans everything.” 
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,. Virginian, 296-6-7 
Dibatag, 249 
Dik-diks, 242 
Dingoes, 94-5-6 
Dog, Azara’s, 06 
„ Cape Hunting-, 94*0 
„ Dingoes, 94-6-6 
„ Family, 84 
„ Indian, 94 
„ „ Red, 00 

„ Pariah, 112 
„ Raoooon-, 96 
„ Wild, 94 
Dogs, Domestic, 101 
African St^nd-, 112 
Bull-dogs, 105-7 
Chows, 110 
Cockers, 104 
Collies, 106 
Dachshunds, 104-5 
Dalmatians, lOG 
Great Danes, 104-6 
Griffons Brussclois, 112 
llotmds, Basset-, 104 
„ Blood-, 101-4 

,, Grey-, 102 

„ ,, Italian, 112 

„ Otter-, 101 

„ Stag-, Puppies, 101 
Mastiffs, 105-8 
Newfoundlands, 106-6 
Non-sporting, 106 
Old English Sheep-dogs, 
106-8 

Pointers, 101-9 
Pomeranians, 109-10 
Pugs, 110-1 
Retrievers, 102-3 
Saint Bernards, 104-5 
Schipperkes, 110 
Setters, 102-4 
Spaniels, 102 

„ Black, 104 
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Wnwmulm 

Dop, Domestic— 

DimnielB, Clumber, 104 
„ Japanese, 110-1 
„ Pekin, 111 

„ Sussex, 104 

„ Toy, 111-2 

Terriers, Bedlington, 108 
„ Black-and-tan, 108 
„ Bulk 108 
, , Dandle Dinmont, 110 
„ Fox-, 108-11 
„ Irish, 108 
„ Maltese, 109-11 
„ Scottish, 108-9 
„ Skye, 109-10 
„ Wnite English, los 
„ Yorkshire Toy, 111 
Dolphins, v (Introd.), 

„ Bottled-no^, 335 

„ Elliott’s, 334 

„ Ueavyside’s, 335 
„ Risso^s, 334 

„ Short-beaked 

River-, 331 

Donkey, 205 
Donkeys, Egyptian, 20G 
Dormiee, 150 
Dromedary, 303-4 
Dngong, 327 
Duikers, 242 

„ Red-flanked, 241 


fliyfe 

Darter, 452 
Dipper, 538 
Divers, 428-30 
Doves, Scaly, 410 
Ducks, Aylesbury, 457 
,, Elder-, 458 
„ ParadiiMv, 459 
„ Wild, 457 
Dunlin, 421 


VittUen 
Dab, 045 
Dentex, 013 
Dories, John, 022-3-4 
„ Long-finned, 023 
Drum, 018 


Jointed Animaiet Mnmeetn, 
ete. 

Drummers, 690 


Ewart, ProfessoVt 194 
mrnwmafe 

Echidna, or Porcupine Ant- 
eater, 380-1-2-3 
Elands, 200-1-2 
„ Derbian, 262 
Elephants, 172 

„ African, 178-9 

„ Asiatic, Range, 176 

„ Comparison of 

African and 
Asiatic, 172-4-6 
„ Disposition of, 177 

„ Domestication of, 1 78 

„ East African, vi 

(Introd.) 

„ Indian, 172-3-4-6-7 

„ Intelligence of, 179 

, Strength of, 178 

,, Timber-, 175 

„ Tusks, 175 

Elk, American, or Moose, 274 
„ Irish, 286 
„ Scandinavian, 273 
Ermine, 133 


Eagles, African Sea-, 475 
„ Chilian Sea-, 475 

„ Crested, 475 

„ Golden, 471 

„ Harpy-, 472 

„ Imperial, 475 
„ Martial Hawk-, 476 
„ White-tailed, 472 

„ Wedge-tailed, 473 

Egret, 445-6 
„ Indian Cattle-, 447 
Emeu, 394-5 

fiehem 

Eels, 646 

„ Common Fresh-wator, 040 
„ Conger-, 647-8 
„ Dee|)-sea, 646-8 
„ Electric, 040-50 
„ Painted, 046-8-9 
„ Sand-, 643 
„ Sor|ient-, 640-8 
„ Sharp-nosed, 047 

Jointed Animate t lueerte, 
ete. 

Earwigs, Common, 689 


Mammalm 

Finnorn, or Rorquals, 333 
Fossa, 74 
Foxes, 97 

„ Arctic, 100 
„ Common, 98-9 
„ Culw, 97 
„ Fcnnec-, 100 
„ Ijiucestershirts 98 
„ Mountain-, 98 
Skins, 98 

Flying-fox, v (Introd.) 

Birtle 

l^'alcons, Jer-, 474-7 
„ Peregrine, 474-7 
Finches, Indigo, 512a 
Fin-feet, 413 
Flamingo, 439-40 
Flower-peckers, 533 
Fly-catcmers, 5;i8-9 

„ Tyrant, 544 

Fowls, Domewtuj— 
Andalusians, 407 
Black S|3auish, 407 
Cochins, 404-7 
Dark Bramas, 405 
Dorking, 407 
Japanese Bantams, 408 
Leghorns, 407 

„ Brown, 404 

Minorcas, 407 
Pencilled IlamburgH, 408 
Plymoutli Hock, 407 
Polish. 408 

Sebright Bantams, 408 
Silver-spimgled Uamburgs, 
405 

„ Wyandotte, 400 
Frigate-birds, 453-0 

Beptilee and Amphibinne 

Frogs, Blue Tree-, 003 
„ Bull-, 698, COO 
„ „ American, 598 

„ Common, Rontgen ray 
photograph of, 000 
Edible, 599, 600 
„ Euro^i^n Green Tree-, 

„ Flying-,601 
„ Golden Tree-, 003 
„ Guppy’s, COO 
„ Matlamitlo, 600 
„ Pouched Tree-, 604 


MepHtee and Antphihiane 

Frogs, Queensland Trt»o-, 003-4 
„ Short-headed, 001 
„ Tiger-like, 699 
Flying-dragons, 665-6 

Fie^e 

I Father-lasher, 627 
Flat iieads, 6^ 

„ Bar-tailed, 628 

„ Rock, 028 

Fish, Angler-, 020 
„ Ar^er-, 014 
„ Boar-, 613 
„ Butter-, 612 
„ Cat-, 648-9-50 
„ Cave-, 043 
„ Dog-, British, 067 
„ „ Ooellaied, 607 

„ Emperor-, 014 
„ Flat-, 044 
„ Frog-, 025 
„ Gold-, 051 


„ Lung-, 009-00 
„ MonV, 008 
„ Mud-, 010 
„ Nurse, 607 
„ Picked Dog, 607 
„ Pilot-, 622 
„ Reed-, 004 
„ Rough Hound, 007 
„ Scaluuird-, 020 
„ Scor))ion-, 010 
„ Sheath-, 050 
„ Silver Dog-, 007 
., Sm(K)th Hound, 007 
„ Stone-, 010-9 
„ Sucking-, 024-5 
„ Sun-, 613 
„ Sword-, 618-20 
„ Tassel-, 618-9 
„ Tc1oh(?ojm‘-, 051 
„ Thitjk-rayed, 010 
„ Torix*do-, 009 
„ Weaver-, 018 
„ Zebra-, 013 
Fishes, File-, 038 
„ Flying-, 0.32-3 
Flounders, 645 

Jointed Animate't Mneeete, 
etr, 

Feather-Star, 748 

,, Rosy, 748 
Flciw, Dog-, 730 
„ Sand-, 730 
„ Turnip-, 087 
Flies, Ald(T-, 701 
,, lice*, 736 
„ Bee-killer, 734-0 
„ Bird-, 7:i5 
„ Blue-bottle or Blow 
fly, 733-5 
„ Bot-,734 
„ Caddis-, 701-2 
„ Candle-,728 
„ Daddy-long-legs, 730-3 
„ Dragon-, 095 
„ Fire-, 085 
„ Forest-, 735 
„ Gad-,733 
„ Gall-, 702-3-:i0 
„ Grwm-bottle, 726 
„ House-, 733-4 
„ Hover-, 734 
„ Ichneumon-, 704 
„ Lacowing, or Golden- 
eye, 700-1-33 
„ Lantern-, 728 
„ Mantis-, 099 
„ May-,695-6 
„ Noon-day, 734 
„ Rain-, Blood-BUcking,733 
„ Robber-,734 
„ „ Hornet, 731-4 

„ Ruby-tailed. 704-5 
„ Sand-.orPiiim,732 


Jointed Animate i Mnoeetm, 
ete. 

Flies, Saw-, 702-3 
„ Seorpion-, 699, 700 
„ Snake- or Camel-, 699 
„ Tstitse-, 735 
,, XTstisof, 730 
Frog-hoppers, 728-9 


mheU~fieh, ete. 

Forams, Shells of, 767 


Gamer, Profemr, 20 
Uihmi, Walter ilf., vi (Introd.) 

Mammatm 

Gaiir, 210 
„ Hunt, 211 
Gayal, 212 
., Cow, 2U 
Gasellcs, Arabian, 246 
„ Dama, 247 

„ Dorcas, 248 

„ Edmi, 248 

„ Goitre, 247 

„ Grant’s, 248 

„ Heuglin’s, 247 

„ iHiilxdla, 247 

„ Lodc!r’s, 248 

„ Marioa, 248 

„ Mhorr, 247 

„ M<mgoliaii, 217 

„ Muscat. 248 

„ Pclzeli/s, 247 

„ I'ersiaii, 247 

„ I'eters’s, 248 


„ Pndovalski’s, 247 

„ lled-frtmttHi, 247*8 

„ „ neckerl, 247 

„ ScMunmcrring’s, 247 
„ SiN‘ke’s, 247-8 

„ Tiiomsoii’H, 218 

„ TiU^an, 247 

Gomsbuck, 252 
Genmuk, 249-55 
OiblMMiH, 8 

„ Disposition r)f, 8 

,, Habits of, 9 

„ lluluek, 9 

,, Siamang, 8 

,, Silvery, 9 

„ White-naiidcd, 9 . 

Giralhs 204-0-7 

, , J IcsTTi ptioti ( (f , 205 

,, Kiist Afri<»iii, iv 

(Introd.) 

„ Hunting, 200 

,, Nfirthern, 2it0r/, 21)4 

„ Southern, 263-4-5 

Goats, Angora, 2.31-2 

„ British, 232 

., Italian, 237 

,, Nubian, 231i 

„ Persian Wild, 2.33 

,, R<x:ky Mountain, 236 

, Bchwartzals, 234 

„ Toggenbiirg, 2:i3 

Glutton, iSk 
Gnu, 240-1 
„ Brindled, 242 
,, White-ljoarrhjd, 242 

Gophers, 100 

„ Pocket-, 150 
Goral, Female, 258 
Gorilla, ii (Introd.), 4, 5, 8a 
„ First accounts (»f, 4 
„ Habits of, 5 
„ Range of, 4 
„ Physical description of, 4 
Pongj,1.4 
Grampus, .3.'10 
Guanacfi, 307 
Guemals, 297 
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Bivdm 

Gallinnle, Manteirs, 413 
Gannets, 452-4-5 
Gardener -bird, 617 
Geese, Australian ryg>ny> 4G1 
„ Cane, 4G0 
„ Chinese, 401 
„ Domestic, 401 
„ Grey, 401 
„ Half- webbed, 401 

„ 8pur-wiiiged, 461 

Gold-crest, 6^ 

Goldfinch, 624 
Grackles, 620 
Grebes, Dabchick, 430 
„ Great Crested, 428-30 
Gn^cnfinch, 624-5 
Grey-hen, 301) 

Grouse, Red, 307 

Ruffed, 402 
„ Sage-, 400 

„ Sand-, Pallas’s, 410 

Guans, 411 
Guillemot, 417 
Guinea-fowl, Black, 410 
„ Crested, 408 

„ Vulture-liko, 410 

Gull, Black-backed, 420 
„ „ headed, 449 

„ Herring-, 419 
„ Skua-, 421 

„ Tribe, 418-9 


nua Amphihinitm 

Gavial, 550 
Gecko, Burmese, 604 
„ Madeiran, 505 


Btmhmm 

Garpikes, 032 
Gilt-head, 010 
Glolic-hsh, 030-7-40 
Gobies, 02^ 

„ Pellucid, 029 

, , Spotted , or l*olc-wing, 

629 


Grayling, 067 
GroiJer, 010-7 
Gunnel, 030 
Gurnard, Armed, 008a 
„ Butterfly-, 027 

„ Plying-, 028 

„ Red, 0^ 


Jointed Aniutat&i Mnmortm 
etr. 

Glow-worm, 085 
Gnats, 730-1 
„ Piping-, 732 
Grasshopiwr, Cape, f»92 

„ Great Green, 092 

„ Long-horned, 092 

„ Short-horned, OIW 

„ Wart-eating, 094 

Gru-gni, 086 


H 


Mammalm 
Hog, Pygmy, 312 
„ River-, Red, 314 
Horses, 197 
Arab Mare, lf)9 
„ Mares and Foals, 200 
„ Yearling Colts, 198 
Cart-, 205 

Cliamtiion Shire Stallion, 203 
Cleveland Bay, 205 
Knglish Race-, 202 
“FlorizolIL,” 202 
Hackney and Foal, 201 
Hunter, 205 
“Ladas,” 202 
Levant and Persian, 202 
Percheron, 201 
Shire Mare and Foal, 204 
Trotting-, 203 
Humpliack, 333 
ITutia, 159-61 

llyienas, vi (liitrod.), 79, 80 
„ Brown, 81 
,, Spotted, HI 
„ Stories of, 81-2 
„ Striiied, 81 
,, Use of, 80 
Hyrax, 181 


Btrdm 

Uang-TH‘KtH, 520 
Hawfinch, 522 
Hawk, CaiTion-, 473 
„ Ciirassoiv-, 473 
,, Fishing-. 408 
„ Gos-, 472 
,, Siiarrow-, 472-4-0 
Herons, Jluff-backed, 446-6 
„ Common Night-, 444-5 
„ Goliath, 444 
„ Great Blue, 443 
,, Grwn, 445-7 
„ Young, 442 
Hoatzin, 412 
1 foiiey- buzzard, 407 
Honey-eaters, 632 
Honey-guides, 609-10-1 
H(K)fHK’, 480a, 605-0 
Horn bills, 502 

,, Concave-easriued, 605 
„ Crested, 5f)4 
„ Ground-, r»05 
,, Habits of, 504 
„ Helmet-, 603 
Hula, 615 

Humming-bird, 480 


BopHlom «fn«f A$npiiibin$*m 

Heloderm, 671 

„ Mexican, 571-0 


ifiMhro 

Halibut, 644-5 
Herring, (568-9.fM) 

,, Ox-eyed, 059 
Horse-mackerel, 021 

„ Fringed, 621-2 


IHfmnmalm 
Hamsters, 156-7 
Hares, 103 

„ Habits of, 104 
„ Woixl-, 103 
Hartebeests, 2:49 
Hedgehogs, 109-70 
Hippofxitamus, 318-9-24-5-6 
,, Anecdotes, 322 

„ Common, 318 

„ Fossil remains, 

320 

„ Habits of, 320-1 

Hunting, 323-4-5 
„ Pygmy or Libe- 

rian, 326 


Jointed Auimale t Inoeeim, 
efe. 

Hornet, 706 


I 

Maunnatm 
Il)ex, Alpine, 234-5 
„ Arabian, 234 
„ Asiatic, 234 
„ Abyssinian, 234 
Tmpala, or Falla, 244-0 
Tnsect-cating Mammals, 105 
Tnsectivora, 169 
Inyala, 256 


Birdm 

Ibis, Glossy, 442 
„ Sacred, 441 
„ Scarlet, 442 


BepHteo and Amphibiane 

Iguana, Banded, 670-5 
„ Tuberculated, 670-4 


Jointed Animate t lueeete, 
ete. 

Insects, 681 

„ Norve-winged, 695 
„ Noxious, InBritain, 680 

„ Scale-, 729 
„ Slieath- winged, 681 

„ Snow-, 700 
„ Two-winged, 730 


J 


iW«rwitu«»re 

Jackal, 02 

„ iiluck-baislced, 92 
„ Hunting, 92-:4 
„ Indian, 92 
„ North African, 92 
„ Stri|xx1, 92 

„ Turkish, 93 

Jaguar, 50 
Jerboa, 167-60 


tlacamars, 510 
«lacana, 424 

tJackuss, Laughing-, 448a, 503 
tiackdaws, 514-5 
day, 515 
tlungle-fowl, 406 

,, Game Breed, 407 


Fimhee 

delly-tidi, 762 

„ Comb-l)earing, 703 

„ Portugut^Hc Man of - 

war, 703 


K 


Bammatm 

Kangaroo, Albino Red, 340 
„ Brown Tree-, 362-3 

„ Great (Jrey, 34.3-6 

,, Leaping, 362a 

„ Ibkt-, 354 

„ ,, Gaimard’s, 354 

„ Silver-grey, 344 

Kiang, 190-7 
Kinkajou, 126-7 
Kli|)siiringer, 242-4 
Koala, or Australian Native 
Bear, 355-0-7 
Kiulu, 224a 

„ Greater, 268 
„ Lesser, 258-9 
„ Male, 259 


Birdm 

Kaka, 489 
Kea, 487-8 
Kestrel, 474 
Kingfisher, 600 

„ Common, 500-2 

„ Laughing-, 499, 

600 - 1-2 

„ Racket-tailed, 502 

„ Wood-, 502 

Kites, 467 
„ Egyjitian, 468 
Kittiwake, 420 
Kiwi, Mantell’s, .396 
„ Owen’s, 396 


Li 


Mammaie 

Langur, Himalayan, 11-2 
Lemmings, 158 
Lemurs, 27-8 

„ Black-and-white, 30 
„ Chirogales, .30 

„ C(K|uerel’B, 29, 30 
,, Crowned, 29 

„ Dwarf, 28 

„ Galagos, 30 

„ „ Garnett’s, 3C 

„ „ Maholi, 30 

,, Indris, 28 

,, Makis, 28 

„ Pottos, .31 

„ Ring-tailed, Catta, 

27-8-9 

,, Ruffed, 29 

,, Sifakas, 28-9 

,, “Slender” and 

“ Slow ” Loris, 28, .3 . 
„ Tarsiers, 31-2 

„ True, 29 

„ Woolly, 29 

Leopards, 46-7 

,, African, iv (Introd.', 

,, Clouded, 64 

„ Hunting-, 40 

,, Puma Hvbrid, 46 

„ Range of, 47 

,, Snow-,48 

,, Stories of, 47-8 

„ Variations of, 47 

Lion Adventures, 40 
„ ami Tigress, Cross Ix*- 
tweon, 38 

,, Man -eating, 41 

Lioness, :H-7, 40 
„ Algerian, 35 

„ and Cub, .30 

Lions, vi (Introd.), 39 
„ African, 32-3-4 
„ Comiiarisoii of Wile. 

and Tamis 38 
,, Culw, 30 
,, Mane of, 37 
„ I’erforining, ,30 
Range of, 34 
„ SclouH on, 34 
Llamas, :i00-8‘9 
Lynxes, 02-3 

Canadian, 64 
„ Caracul, 62-3 

,, Common, 63 

„ Eurois'an, 64 
,, Red, 64 
„ Siberian, 04 


Bii'dm 

Land-rail, 412 
Lark, Meswlow-, 521 
Linnet, .524-6-0 
Lories, 488-t) 
Tjyrc-birds, 640-2 


Brptitem and AtnpHibianm 

Lizimis, Begirded, 568-70 
„ Blue-tongued, 680 
„ Diamund’, 574 
„ Frilled, 666-7 
„ Girdle-tailed, 671-5 
„ Greaved, 574 
„ Green and Ocellated, 
644a, 676-7-8 
„ Lace-, 672 

„ Sand-, .576 

,, Sea-, 6/0 
„ Spine-tailed, 680 
„ Spiny, 669 
„ Stumi>tailed, 679 
„ T^-, 568 

„ Viviparous, 674 
Wu1{7674 
,, Water-, 569 
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t>i»he9 

Leather-jacket, Lace-finnod, 
C39 

Long-fin, C16 
Lump-suckers, 628-9 


Pointed Animnimt Wnteetm, 
eir. 

Ladybirds, Seven Sjiot, 687 
„ Twenty-two SiK)t, (J87 
„ Two Sixit, 087 
Lice, l^ish-, 071 
„ True, 729 
„ Whale-, 071 
„ Wood-, 671 
Lobsters, 672 
Locusts, Cyprian, 694 
„ Egyptian, 693 
„ Ked-legged, 094 
, , Rocky Mountain, 09 1 


err. 

Leeches, Medicinal, 7.06 
Lingula, 740 
Liver-flukes, 750 


M 


JNr»mmCTl« 

Man, ii (Introd.) 

Manatee, American, 328 
Marino Carnivora, KIO 
Marmots, 150-2 

„ Alpine, 151-2 
,, Robac, 1.52 
Martens, 131 

„ Pine-, 1.32 
Markhor, 21^ 

Moorkats, 78, 80 
Mice, Jtnrming-, 100 
„ Typical, 159 
Microcephalous Idiot, vi 
(Introd.) 

Mink, 132 

“ Missing Link,” iv (Introd.) 
Moles, 170-1 
„ Golden, 171 
,, North AmoricJin, 171 
Mongoose, Cusirnanses, 78 
„ .Family, 77 

,, Ichneumon, 78 

„ Indian, 77-9 

,, M Cobra, 77 
„ Kaffir, 78 

Monkeys, Ikmnct, 14 7 
„ Capuchin, 20-2-3 

,, J)og-shaped, 9 

„ Kntellus, 10 

„ Grivet, 14-7 

,, Guenon, 12 

,, „ Diana, 12-5 

,, Gueresa, 12-4 

„ Humboldt’sWoolly, 

or Lagothrix, 26 
„ Macaques, 14-7 

„ Magot, or I3arl>ary 

Ape, 14 

,, Maiigalx'y, 14-6-7 

„ Marmosets, 24-6 

„ „ Lion, 24 

„ „ .Pinchc, 24 

„ New World, 2^ 

,, y. f* IIowlor,22-3 

„ „ „ Hpider, 22-3 

„ „ „Waita,23 

„ Oukari, 24 

„ Fatas, 24 

„ Pig-tailed, 19, 27 

,. Proboscis, 10 

„ Rhesus, 14-6-8 

,, Sacred, 10-1 

„ Saki, 24 

,, Snub-nosed, 12-8 

„ Speech of, 20 

„ Squirrel, 24-5 

„ Stories of, 11-2 


Mnmmmlm 
Monkeys, Tchcli, 14 

„ Tenifierament of, 26 

„ WandortMi, 24 

,, Whitc-lK*arde<l 

WanderiKj, 12 
Moufflon, 222 
Mouse Trils*, 156 
Mule-dwr, 296-8 
Mules, 206 

Muntjac, Cliinese, 291 

„ Uairy-fronied, 291 

„ Indian, 290-1 

„ Tonasserim, 291 

„ Tilietan, 29 L 

Musk-deer, Himalayan, 300 
«, Kansu, 298 
JS'I usk-ox, 220 
Musk -rat, 1.54 


niram 

Macaw, 448(X, 492 

„ Hyacinthine, 489 
,, Long-tailed, 489 
Magpie, 515-6 

„ Australian, 533 
Maiiakins, .542 

„ JJaihuloror Dancer, 
542-3 

Martins, 539-40 

„ Sand-, 530-41 
Mavis, .5.‘15 

MegaiMwle, Nicobar, 411 
„ Walla(*«^’s, 410-1 
Monals, 403 4i 
Morc'-iwrks, 482-3 
Motmots, .507 

„ Racket-tailed, 507-8 


Ifeiifilea and Awithihiaun 

Monit()rs, 572 
„ Nile, 572 
„ , White, 576 
Mcnuitain-devil, 568-71 


Ma(’ker€'l, Cumnion, 624 
Me;i.gres, 618 
Millcr’s-thumb, 627 
Mullets, Grey, 63<l-l 
„ Ib-d, 614-31 
„ Stri[K«l, (il4-16 
Musktit-lungc, 652 


AvintMi Atiimntmt Jiiaeelit, 
etr. 

Meal-worn, 688 
MilliiJede.s, 679 

„ Giant, 680 

„ Slimy, 680 

Mites, 67 1 S 
Mos(init<M*H, 7.‘f0-2 
Moths, 709 10-6 20 
„ CetTopia, 718-9 
„ (3i>l he.s-, 721 

.. Cypn*sh-, 719-20-1 

„ Death's-head, 722 

„ Ernjieror , 717 
„ Great PeaersTk-, 723 
Hawk-, T17-8 22 
„ TmiM?rial, 719 
,, L(m>ik*t-, 720 
„ Luna, 718 
„ Plume-, 721-4 
„ l*olyphomuH, 719-23 
„ Red-underwiiig, 72t) 
Swallow-cailKl, 724 
„ Tiger-, 719 


HUelU/lmn, etc. 

Madi-epqres, 761 
Moss-animals, 753-4 
Miissfds, Pearl-, 743 
„ J\md-, 744 
„ River-, 744 


N 


MatHmatm 

Narwhal, .329-33-4 
Nilgai, or Rlue Bull, 254-6 


ttlrila 

Namaqua, 416 
Night-hawk, 482 
Nightingale, 537 
Night-jar, Comnmn, 481 
„ Eared, 482 
„ Pennant- wiiigiKl, 481 

NuthatcluM, 528 

„ English, 528-9 


BepHtem and Amphlhiaum 

Natterjack, U(t5 
Newt, Common or Smooth, 
(KI5-G 

„ Crestinl, 605-6 
„ Marbled, 606 


efe. 

Nautilus, Shell of Pajs*!-, or 
Argonaut, 74o 
„ S1 m* 11 of Pearly, 739 

Nereids, or Si*a-woniiH, 7.55-6 
Noetilueas, 766-7 
Numniulites, 7fi8 


O 


MntnuialM 

Ocelot, 52..3 

„ (kuitral America, 

(Fnmtis., Vol, 1.), 53 
Octcxlont Family, 1.58-61 
Oka])i, iv (IntriK).), 267-9 
„ Head of, 270 
Onager, 11K> 

Oorial, or Shii, 224 
OlKisHiirns, 3.59 

„ Australian Grey, 

:m 

„ ]fla(;k or Ststiy, 359 

„ Common Grey, .362- 

3-4 

„ Meriam’s, 378 
„ Muriin*, 378-80 

„ JMiilander, .37t) 

„ Ring-tailed, .'{(!4-5 

„ Virginian, 377-81 

„ Woolly, .378-80 

,, Yoniig (natural 

Hi/.e), 379 

Orang-utans, vii, viii (hi- 

triKl.), (»-7-8 

„ First mention 

of, 5 

„ Habits of, 6 

,, I’liysif-al Do- 

Hcription of, 5 

OriluH, 242 
Orloff, 203 
Oryx, Beatrix, 2.50 
„ White, 252-4 
Otters, 127 

„ Common, 127*8 
,, North American, 127 
„ Sea-, 128 


Ulivlfl 

Oil-hird, 482 
Orioles, 520 
Ortolati, .52.) 


y, 4fi8-9 
Ostrich, 389-92 
Oiiwl, WaUT-, 5;i8 
Oven-birds, 543 

„ Casarita, 544 
Owl, Bam-, 480 
„ „ Virginian, 478 

„ Burrowing-, 479 


BIrdm 

Owl, Eagle-, 478-9 
„ lioug-eart'd, 47U 
•. P.Vginy, 480 
„ Sereeeh-, 480 
„ Snowy, 479 
„ Sp.ec.tackHl, 477 
„ Tawny, 478 9 
Ox-iH»cker, 520 
Oyster-eateher, 421 


B^ptilem and A»npht9iau9 

Olra, 608 


Mlielf-ilali, efr. 

Octo|K)dH, 738 
IKitopus, 737-8-9 
Oyster-liaiik, Queiuislaiid, 744 
Oysters, I'earl-, 743 
„ R(K)k-, 743 


P 


Bawmalm 

Bacas, 162 
Paet'r, 203 
Pandas, 126 

J’angolins, or Senly Ant- 
eaters, 311 
Panthers, 48 
Pi'ceary, Collareil, 316-7 
„ Wiiitc-lipped, 317 
Pekin Deer, i (IiitriKl.) 

Peludo, 340 
I'lialangers, 359 

„ CiH‘He<*nt-toothed, 362 
,, Ciiscuises, 364 
„ Flying-, Jiarger, 3r»9'61 
„ ,, ljeHHer,360 

,, Stri|MHl, .Ub 

Pielii(!iago, or Fiury Arma- 
dillo, 340 
Pigs, Bush-, 314 
„ Diving-, 312-3 

,, poinestic, 310 
„ *la])am'Hi‘ Mask(>fl, 313 
,, flavan Wild, 313 
„ Trilsi, 310 
Pikivs, 163 

J Maty pus, 1 hick -billed 381 -2-3-4 
IN>li‘cat, 132-3 

I’ony and Foal, Shetland, 203 
„ Polo-, 205 
,, Shetland, 205 
„ Welsh, 204 
Porcupine, 1.59-61 
Por|K»iws 333-4 
Pouched Mdes, 371-2 

„ „ Undersurface 

of, 372 

„ Mice, .375 

,, „ .Jerboa, 375 

Prairic-d(»gM, l.'’)0-l 
Primates, Conqiarison of, 32 
Prongbucks, 257 
PudiiH, Chilian, 298 
„ Eciiiulor, 298 

Puma, .50-1 
„ Storit:H, 52 


Blrdm 

J'urrakeets, Grass-, 490 

„ Long-tailed 
Ground-, 49<J 
Parrots, Amazon, 41H| 

„ Blue Mountain-, 493 
„ Grey African, 490 

„ Hanging-, 4IHI 

„ Hawk-billed, 4fN) 

„ Owl-, 491 

Partridge, Cf)mmon, .398, 403 
„ French, 402 
Peacocks, 407*8-9 
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Walking-fish, 629 
Weaver, Gommun, 626 
„ Larger, 625 
Weis, 650 
Whitebait, 661 
Whiting, (Ml 

,, Pollack-, 642 
Wolf-fish, 630 
Wrasses, 634-5 
„ Ballan, 634 
„ Spotted, 6 :h 

„ Strix^ed, 634 


Jointed Animate t Inmeete, 
ete. 

Wasps, Burrowing-, 705 
,, Pine-boring, 704 
„ Tret^-, 703 
„ WcHjd-, 703 
Weevils, 685 

„ Com-, 686 

„ Nut-, 686 

„ Osier-, 086 

„ Palm-, 686 

„ Kioe-, 680 

„ Sugar-, 686 


BHet1~JleHf ete. 

Whelks, Common, 742 
„ Giant, 742 
Winkle. 742 
Worm, Ship-, 744 


Mammalm 

Yak, 212 

„ Domesticated, 214 
Yapok, 377 


MannnnMm 
Zebras, Burchell’s, 101 

,, „ Habits of, 193-4 

„ Chapman’s, 160a 
„ Grevy*s, 190 

,, „ Habits of, 192 

„ Mountain-, 189 

„ on Table Mountain, 

195 

„ Somali, viii (Introd.) 

Zubr. 213 


NOTE. 

The Poblishers are glad to take this opportunity of offering their sincere thanks to the many naturalists who have 
helped them to make this book as comprehensive as possible. In addition to the names of those mentioned in the 
Introduction, valuable photographs and other help have been received during the progress of this work from 
Sir Joseph Fayrer, Bart., F.R.S., The Lady Decies, Lady Alexander, Sir Harry Johnston, G.C.M.G., K.C.B., D.Sc., Miss 
E. J. Beck, and the following gentlemen : Messrs. E. 0. Atkinson, Harold W. Atkinson, M. E. F. Baird, B. H. Bentley, 
J. H. Bonhote, A. H. P. Cruiokshank, E. Connold, James B. Oorr, J. Edwards, C. B. Hausburg, G. N. Martin, 
H. Noble, Percy Leigh Pemberton, Norman B. Smith, H. G. F. Spurrell, Paul Thomas, and J. Turner-Turner. 

Thanks are also due to Mr. Percy Ashenden, of Cape Town ; Mr. Billington, of Queensland ; Professor 
Bumpus, of New York ; Mr. Robert D. Carson, of Philadelphia ; Mr. William Cross, of Liverpool ; Mr. Glenday, of 
Cape Town ; Mr. W. T. Hornaday, of New York ; Mr. L. H. Joutel and Mr. N. Lazarnick, both of New York ; 
Mr. H, V. Leckmann, of New York ; Mr. C. N. Mavroyeni, of Smyrna ; Dr. Robert T. Morris, of New York ; 
Mr. Frans Mouwen, of Breda ; Mr. William Rau, of Philadelphia ; Mr. S. Sinclair, of Sydney ; Mr. D. liO Souef, of 
Melbourne ; to the Dublin Zoological Society, to the Hearst Syndicate of New York, and to the New York 
Zoological Society ; also to Mr. W. P. Dando, Mr. T. Foil, and other professional photographers, whose names are 
acknowledged under their respective photographs. 


ERRATA. 

Page 469. The photograph on this page, inadvertently attributed to an Australian Osprey, is of an Austmlinn White-liellied 
8ea-eaglc. 

„ 490. Mr. Saville-Kent writes : “ The Black Cockatoo is notable for assembling in large flocks, from twenty to as 

many as fifty or sixty iKjing commonly seen.” 

„ 612. The photograph on this page, inadvertently attributed to the Lesser gpotted Wood pickers, is of the Greater 

Spotted Woodpeckers. 

,, 694. The Hon. Walter Botlischild, Ph.D,, F.Z.S., writes; “You state that the African Cobra spits out its poison. 

The South African snake which spits out poison is the Binghals Snake, and this is the only snake of which 

this is rccorded with certainty,” 

„ 606, 606. For “ Smooth Newt” read “ Warted or Crested Newt, with crest undeveloped.” 

„ 627. For *■ Keel-gurnard ” read “ Red Gurnard.” 

„ 660. For “ Queensland Lung-fish ” read “ Darbelleil Arapaima." 

n 767, line 20. For “ pouch-like ” read “ peach-like.” 
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